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National Gas Council. 


We give a report of the January meeting of the Central 
Executive Board of the National Gas Council. [p. 136.] 


Waterless Holders. 


- . . . ° » 
Valuable information on the working of waterless gas- 
= holders is given in our correspondence columns to-day. 


Ip. 135.] 


Accountant Required. 


Applications are invited for the position of Accountant 
to the Stretford and District Gas Board. The commencing 
silary is £450 per annum. Lp. 158.] 


Sinall Works Practice. 

In a paper before the og District of the Scottish 
Junior Gas Association, Mr. A. MacLaren gives some 
of his experience of this ot they his information being 
chiefly drawn from the Newton-on-Ayr Gas Company. The 
plant there was erected and commenced carbonizing in 
1916. It consists of 12 Woodall-Duckham vertical retorts 
built of fireclay brick and adapted for steaming the charge 
to any desired amount. [p. 148.1 


Floodlighting. 


We publish to-day photographs showing the excellent 
results obtained by the floodlighting by gas of the tower 
of Christ Church, Leamington, and the Parish Church, 
Luton. [pp. 137, 138.] 


Purification of Gas. 

Dr. Lenze and Dr. Rettenmaier describe the Lenze 
process for cooling gas to low te mperature, a short account 
of which system was given in the ‘* JournaL ”’ for Jan. 6. 
The article is illustrated. Lp. 139.] 


Coke in Relation to Its Domestic Use. 


An attempt is made by Mr. J. H. Dyde, of the Ply- 
mouth and Stonehouse Gas Light and Coke Company, in 
a paper before the Western Junior Gas Association to give 
quantitative significance to the factors influencing the per- 
formance of coke in the open fire grate, and in the small 
domestic coke boiler. Many writers, he says, have ex- 
pressed opinions on the effectiveness of various carbonized 
fuels when used in domestic appliances, but few . ave sub- 
stantiated their views by direct experiment. [p. 150.] 








Forthcoming Engagements 


Jan. 21.—S.B.G.1. Council Meeting in the afternoon. 


Jan. 23..-ScottisH Junior AssociATION (WESTERN Dis- 
TRICT).—Visit to Johnstone Gas-Works. 


Jan. 27..-SOUTHERN ASSOCIATION (EASTERN 
Mecting at 28, Grosvenor Gardens, at 2 


Jan. 29..-_LONDON AND SOUTHERN District JUNIOR ASSOCIA- 
TION.—Meeting in London. Paper by Mr. Roy Summer- 
son, ‘‘ Exhausting and Governing Gas from Retorts.’’ 


District). 
2.30 p.m. 


Feb, 6.—-MANCHESTER AND District JUNIOR ASSOCIATION. 
Visit to new works at Lostock Road, Preston. Paper 
on ** Industrial Gas Furnaces ’’ by Mr. G. H. Windiate, 
of Stretford. 








Feb. 8—Mriptanp Association.—Annual Dinner and 


Dance, Grand Hotel, Birmingham, 6.30. 


| 1932 Rompe “ 


Page 20, Dersy. Sir_ J. Ferguson Bell appointed 
Chairman and M: anaging Director; J. P. 
McRae Engineer and General Manager. 

Page 108, SHanGHar. W. J. Baker appointed En 
gineer-in-Chief viec F. W. Potter retired. Add 
W. Gater, Secretary. 


Directory. 
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EDITORIAL NOTES 





Intermittent Chamber Ovens 


Tuts is our third issue of the month. In the first two 
numbers of the ** JOURNAL ’’ we published an extract 
from a paper by Messrs. Barash ana lLomlinson on steam- 
ing in continuous vertical retorts; to-day we give the 
iirst part of an extract of a contribution by Mr. Sensicie 
on intermittent vertical chambers, and we shall conclude 
this next week. ‘Inus in the month of January our 
readers will be furnished with an extraordinary amount 
of interesting information on the latest thought and 
practice on two systems of carbonization, one of which 
is carbonizing more than half the coal treated at 
gas-works in Great Britain, and the other of which is 
steadily increasing in favour as an established and suc- 
cessful carbonizing plant. Both contributions were pre- 
sented at the Third International Conference on Bitu- 
minous Coal held in Pittsburg last November, and both 
are of great technical importance and practical value. 

Mr. Sensicle makes out a strong case for the intermit- 
tent chamber oven, with particular reference to the 
C.O.L. system. Several comments on the general merits 
of carbonization in intermittent chambers have been 
made recently in these columns. Indeed, 1931 was 
characterized by the wealth of reliable information on 
what to this country is a comparatively new method of 
making gas and coke. Thus we need not enter into detail 
about these general merits. On only three points do we 
desire to touch—the quality of the coke and benzole pro- 
duced and the question of steaming the charge. As to 
the coke, this is hard and has high bulk density, and 
therefore has definite qualifications for definite uses. It 
may prove excellent for the demands of certain local 
markets, in which connection we call attention to our 
comment on the use of coke which follows this review. 
In the same way, the properties of coke produced in 
continuous vertical retorts—low bulk.density and open 
structure—render it eminently suitable for other par- 
ticular uses. As to benzole production, the intermittent 
chamber shows to advantage. 

Our greatest interest, however, lies in the problem of 
steaming, and we think that Mr. Sensicle is a little hard 
on the vertical retort when he states that ‘* it is doubtful 
if more than 35 p.ct. of the steam admitted is decomposed 
in continuous vertical retorts.”’ If this is true of the 
modern continuous vertical installation, then it must be 
blamed not on the plant, but on those who are respon- 
sible for its operation. We appreciate, of course, that the 
intermittent vertical chamber lends itself to efficient 
steaming, and is highly flexible in this respect. The 
author observes that efficiencies up to 70 p.ct. are com- 
mon in vertical chamber oven practice, owing to the 
great depth of glowing coke through which the steam 
must pass. The quantity of steaming possible at any 
leclared calorific value is also high. This, to our mind, 
is one of the greatest virtues of the system. To gain a 
clear conception of this, one has only to take a pencil 
and a piece of paper, and consider the difference in the 
amount of possible water gas addition made by even 
a small change in the content of methane in the 
** straight ’’ coal gas. Working to a gas of 500 B.Th.U., 
which is the most popular in this country, the result of a 
little calculation such as this may be startling. And the 
methane content of gas produced in intermittent cham- 
bers is high. 

Not unnaturally, Mr. Sensicle does not emphasize the 
peculiar merits possessed only by continuous vertical 
retorts—ground space occupied per unit of gas made, 
and absence of smoke. And, naturally, he emphasizes 
the peculiar virtues of the C.O.L. plant. His remarks 
in this connection are most interesting, especially his 
comments on the use of several of the lower horizontal 
flues as combustion spaces. He bases his intriguing 
argument for their raison d’étre on the work of Hoch 
and Paschke and of Green and Dale, explaining why the 


point of greatest density of the coal charge is not at 
the base of the chamber, as one would at first sight think, 
but about one-third up the chamber. The coal at about 
one-third of the height becomes more consolidated, it 
would appear, on account of a kind of oscillation pro- 
moted as it settles into position by virtue of the resilience 
of the coal lying beneath it. ‘* In view of the existence 
of this zone of maximum density it is desirable that the 
heat input from the walls at such a level should be similar 
to that at the base of the charge, and this is secured in 
such plant as is provided with combustion flues for at 
least one-third the height of the walls. An important 
consequence of the region of maximum coal density is 
the greater pressure exerted by the plastic layer at that 
level. Thus the charge tends to be more tightly consoli- 
dated in that region while plasticity persists, and upward 
passage of gas is consequently impeded. The lower gas 
offtake obviously serves to release the volatile matter 
yielded from the bottom third of the charge at a lower 
pressure than would be possible if the upward path alone 
were available.”’ 

As far as January of 1932 is concerned, then, the 
reader of the ** JourNaL ”’ has at his command a wealth 
of valuable technical material; and it is obvious from 
the contributions we have published that the gas engineer 
of to-day has wider choice of completely reliable and 
thoroughly efficient carbonizing plant than ever. 


Domestic Use of Coke 


In view of the suggestions which have been made that 
the Institution of Gas Engineers should organize research 
on the utilization of coke, the paper which Mr. J. H. 
Dyde, of the Plymouth and Stonehouse Gas Light and 
Coke Company, read at a meeting of the Western Junior 
Gas Association is singularly appropriate as indicating 
the value of the type of investigation it is thought should 
be carried out. An abstract of the contribution is pub- 
lished in to-day’s ** JourNnau.”* Most of the work de- 
scribed was undertaken by the author in collaboration 
with Messrs. H. J. Hodsman and G. Milner, and the 
results demonstrate what an excellent fuel gas-works coke 
is for radiant heating and the production of hot water, 
provided care is taken in its manufacture, preparation 
for the market, and actual sale to the consumer. To our 
mind, the gas engineer should start his coke sales logically 
by purchasing coals containing as little ash as possible. 
Mr. Dyde maintains that a housewife will condemn a fuel 
on the grounds of high ash content sooner than for any 
other reason. Ash creates dust, detracts from the ap- 
pearance of the open fire, and may act as a screen to the 
free radiation of heat. In this last respect, proximate 
analysis is of little service, for it does not indicate the 
nature of the ash. which may be fine and floury or heavy 
and granular. Apart from the open fire, where the pres- 
ence of large quantities of ash is the most obviously 
annoying, a high-ash coke may render it difficult to keep 
the smaller coke boilers alight throughout the night. 
With the boiler, the question of moisture content has not 
the same significance as when coke is burned in the open 
grate, but we think that Mr. Dyde does not sufficiently 
emphasize the adverse effects of using wet coke in the 
open grate. It is not pleasant for the housewife to see 
the sitting-room carpet, and also the chairs, covered with 
small! pieces of hot coke. The sizing, and the moisture 
and ash contents, are factors over which the gas enginecr 
‘an exert a large measure of control in the preparation 
of coke for the domestic market. 

The author considers the relative merits of various 
sizes of high-temperature gas coke produced in horizontal 
retorts, continuous vertical retorts, and intermittent 
chamber ovens; and his experiments prove that high- 
temperature gas cokes are superior to low-temperature 
cokes and to coal from the standpoint of radiant eflici- 
ency. The information he gives points to the need for 
greater standardization of both coke quality and sizes for 
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different applications throughout the country, based upon 
an uppreciation of the effects of these qualities and. sizes 
on the satisfactory use of coke by the ordinary house- 
holder. Such an appreciation can be gained by studying 
the type of investigation outlined by Mr. Dyde, and by 
extending its scope. What the author has to say also 
shows how necessary it is to instruct the consumer in 
how to burn gas coke efficiently. In brief, we must have 
coke salesmen. 

Coke is at its most efficient in a deep firegrate 
narrow from front to back. One of the greatest ob- 
stacles to the ready adoption of coke for open fires is the 
modern well grate, and more publicity is required, both 
by newspaper advertisement and by showroom demon- 
stration, to explain that suitable coke grates are now 
available at low cost. Granted the correct type of grate, 
all types of gas coke can be burned successfully, though, 
from considerations of the geometrical configuration of 
the fuel pieces and the effective radiating area, the 
author gives first place to coke made in continuous 
vertical retorts. The technique of coke burning is different 
from that of burning raw coal. For best results when 
using gas coke it is important that the fire should be kept 
burning steadily, maintained by frequent and small re- 
plenishments of fresh fuel. When burning steadily and 
maintained so, a coke fire will radiate into a room nearly 
10 p.ct. of the heating value of the fuel consumed; and 
this fact should make for the greater application of this 
fuel for domestic heating. When we turn to the domestic 
boiler, the desirable qualities of low bulk density, com- 
bined with open structure, in a coke for the open fire are 
reversed. We require high bulk density combined with 
ready combustibility. in either case, size is of the utmost 
importance; and in this regard Mr. Dyde’s contribution 
is exceedingly valuable. Work such as this ought to be 
extended by the Industry. 


Cheaper Council Houses 


Gas undertakings have a great deal—and had it not been 
for grossly unfair restrictions in various parts of the 
country, would have had a great deal more—to do with 
council housing schemes. An adequate gas supply should 
be a recognized part of the equipment of these and other 
dwellings, and the fittings should, of course, be in keep- 
ing with the style of the house. The manufacturers have 
been at great pains to provide thoroughly efficient appa- 
tatus in inexpensive styles, and they are certainly in a 
position abundantly to fulfil their part in conforming to 
the spirit of the circular issued a few days ago by the 
Ministry of Health to the local authorities of England 
and Wales. This circular has resulted from the fact that 
the critical period through which the country is now 
passing and the present financial circumstances make it 
imperative that all new expenditure on housing should be 
used to the greatest possible advantage. 

The evidence available goes to show that, in spite of 
the immense volume and cost of house ‘building since 
the war, the needs in regard to housing of the poorer 
workers are not being adequately met; and this state of 
affairs the Minister of Health is desirous of seeing 
remedied. He therefore suggests that local authorities 
should concentrate their efforts on the provision of a type 
vf house which will be within the means of these more 
poorly paid workers. The type of house which he has 
in mind is the three-bedroomed non-parlour house of 
about 760 sq. ft., which experience has shown gives ade- 
quate accommodation for the ordinary family with 
children. It is urged that houses of this type can, with 
due regard to economy in lay-out of land and construc- 
tion of roads and sewers, be built in most parts of the 


» country at an inclusive cost which will allow the rents 








to be fixed at 10s. a week (inclusive of rates) or less. It 
is not suggested that a hard-and-fast rule should be laid 
down excluding from subsidy all houses of a larger size. 
The Minister recognizes that there may be a special need 


' In certain areas for larger houses to accommodate very 


large families, but he is of opinion that the provision 
of these houses should be quite exceptional. 

It would be difficult to imagine houses of the kind in- 
dicated without a gas supply, so that the circular is of 


) importance to the Industry. 


Prepayment Meter Law 


Goinc back a good many years now, there was a time 
when prepayment; meters were a good deal before the 
Courts, consequent: upon the use of discs, &c., instead of 
coin of the realm, Of late these cases seem to have died 


down in the Gas Industry; but our electrical friends, 
with whom the general use of prepayment meters is more 
recent, have during the last little while been having 
trouble of the same kind. The back volumes of the 
** JouRNAL ”’ contain reports of a number of cases in 
which consumers were taken to Court for having employed 
dises in this manner. One we have specially in mind 
as having occupied a large amount of space in the 
** JouRNAL ”’ occurred in Manchester as long ago as 1914, 
when proceedings were taken under section 38 of the 
Gas-Works Clauses Act, 1871. In this section penalties 
are provided against any person who “ fraudulently 
abstracts gas.’’ A later case showed the importance of 
the suppliers being able to prove that there had never 
been any acquiescence on their part in the practice of 
using dises to secure gas in this way. 

Our ‘‘ Legal Intelligence ”’ in to-day’s issue records a 
case which, although not arising out of the use of dises, 
nevertheless involved a practice to which the Bexhill 
Corporation felt called upon to raise serious objection. 
The case was an appeal to Quarter Sessions from a con- 
viction by the local Bench. The appellant, a doctor, 
was convicted at the Bexhill Petty Sessions for fraudu- 
lently using gas, and the method he had adopted was to 
insert, in addition to shillings, farthings and other coins, 
and so obtain a supply of gas. The defendant did not 
appear before the Justices, and as no explanation was 
given they convicted. Subsequently the doctor tendered 
an explanation, in the light of which the Corporation felt 
that they ought not to call evidence and ask the Court 
to affirm the conviction on the ground that there was 
fraudulent use of the gas. The doctor’s explanation was 
that he had thought it was merely a matter of account. 

Allowing the appeal by consent, Lord Justice Greer 
said that, after what they had been told, there was little 
doubt that if this professional gentleman had appeared 
before the Magistrates and given his explanation, the 
result would have been the same as it was now going to 
be. The mere fact that he had put the wrong coins into 
the meter did not enable him to defraud the Corporation. 
The collector measured the gas to ascertain exactly what 
was owing. In some cases there might be enough money 
to pay the whole amount, notwithstanding the fact that 
other coins were in the meter. In these circumstances 
it was reasonable to suppose that the doctor had not had 
the slightest intention of cheating the Corporation. Lord 
Justice Greer added, however, that to operate a prepay- 
ment meter by means of an improper coin was wrong, and 
cught not to be the course taken by any reasonable 
person, because when he got his bill one man might be 
able to pay, and another man might not be able to pay. 
He would then be cheating the Gas Company by getting 
for farthings that for which he ought to have offered 
shillings. 

a - 


A Guide to Gas Fitting. 


The frequency with which we had been asked in the past 
for literature on the subject of gas fitting determined us, 
when the “‘ Gas Salesman ”’ monthly was started, to cater 
for this branch of the Industry with articles of real practi- 
cal value. Such was the popularity of the series Modern 
Gas Fitting, by R. N. LeFevre, Assoc.M.Inst.Gas E., that 
at the conclusion of the tenth article they were reprinted in 
booklet form, and a first impression was quickly exhausted. 
A second booklet, comprising Nos. XI. to XX. of the series, 
is now available as companion to the first, and to satisfy a 
continued demand we have laid in a further stock of 
Series I. Together, the two parts deal exhaustively with 
all aspects of the fixing of domestic meters, pipe con- 
nections, carcassing, and the installation of cookers and 
wash boilers. They include 51 diagrams. 

The articles are being continued month by month in the 
‘* Salesman,’ and further sections will be reprinted as 
available, so that a complete and authoritative work on the 
subject can be gradually built-up. Parts I. and II. are 
now offered at 6d. each post free, or one dozen of either 
series at 5s. 6d. Special quotations for larger quantities. 
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PERSONAL 


At a special meeting of the Manchester City Justices’ Gas 
Meter Testing Committee, held on Jan. 11, Mr. H. N. 
BaRKOw was appointed Chairman of the Committee for the 
eleventh successive year. Mr. Barrow is President of the 
Association of Statutory Gas Meter Inspectors of Great 
Britain. 

On Jan. 1 Mr. Greorce Hoce took up his duties as 
Manager of the Rhos (Johnstown) Gas and Water Com- 
pany, after holding the position of Manager of the Bewdley 
Gas Company for 12} years. 

Mr. James Jarvis has retired from the service of the York 
Gas Company after 50 years with the undertaking, during 
the past 33 years of w hich he has been foreman mains layer 
The "Dizecters last week presented him with a handsome 
timepiece in appreciation of his long service, and tributes 
to his work were voiced by Mr. Alfred Procter (Chairman 


of the Company) on behalf of the Board, and Mr. Ii. §, 
Bloor (Secretary and General Manager) on behalf cf al 
sections of the staff. 


Mr. Maurice Barrett, M.I.Chem.E., who for many vears 
has been Expert Technical Adviser on Refractories to the 
Leeds Fireclay Company, Ltd., is now acting as an in. 
dependent Consultant on Refractory Materials. His ad. 
dress is 17, Gledhow Avenue, Leeds. 


Mr. F. Couin Sutrron, A.M.I.Chem.E., has been appointed 
to the London staff of the Whessoe Foundry and Engineer. 
ing Company, Ltd. 

Mr. F. W. Porrer, Engineer-in-Chief to the Shanghai 
Gas Company, Ltd., has retired after 32 years’ service with 
the Company, and the position of Engineer-in-Chief has 
been filled by the appointment of Mr. W. J. Baker. 
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OBITUARY 


THE LATE SIR HENRY COWAN,. 


A Memorial Service was held on Wednesday last at St. 
Margaret’s, Westminster—the Parish Church of the House 
of Commons. The Rev. L. N. de Burgh officiated, in the 
unavoidable absence of the Rector, the Rev. Canon 
Carnegie (Speaker’s Chaplain). 

The distinguished congregation included personal and 
political friends of Sir Henry Cowan, business associates, 
representatives of organizations with which Sir Henry was 
associated, and members of the staffs of various Companies 
of which he was Chairman. 

The service was simple but impressive. 

The interment took place the following day at Maresfield 
(Sussex). 


THE LATE SIR GEORGE DAVIES. 


The esteem and regard in which Sir George Davies was 
held was evidenced by the large and representative gather- 


ing at the funeral service at St. James’s Church, Bristol, 
on Jan. 12. Many old colleagues in public work were pre- 
sent, and re epresenti itives of the Companies on whose Boards 
Sir George Davies’s business abilities were so much ap- 
preciated. 

The Rev. D. A. Jaquet, in the course of a short apprecia- 
tive address, spoke of the deceased’s political and business 
abilities, and said he was a great Churchman, a lovabk 
friend, and a man of unselfish motives and unlimited 
generosity. 

The interment was made at Canford Cemetery. 


For nine years a Director of the Fleetwood Gas Com- 
pany, the death has taken place at his home at Thornton, 
near Blackpool, of Mr. Danret ALLEN in his 79th year. He 
was a County Magistrate and a former Chairman of the 
Radcliffe District Council. 
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REVIEWS 


AMERICAN GAS PRACTICE.* 


Reviewed by T. CampsBe._t Fintayson, M.Sc., M.I.Chem.E. 


The publication of a revised edition of this important 
text-book merits a further review in the columns of the 

* JouRNAL.’’ Previous reviewers have paid eulogistic tri- 
butes to the two volumes on ‘‘ Gas Production ”’ and ‘* Gas 
Supply.’’ Great Britain may perhaps claim pride of place 
in the development of the technique of gas production, but, 
at the present moment, it must be admitted that by the 
issue of this book, America has given us the outstanding 
treatise on the subject of gas manufacture. It is essen- 
tially an American volume, written with emphasis upon 
those processes particularly applicable in that country. 
Yet even so, the method of presentation, and the quality 
and scope of the information contained make the book in- 
valuable to those who wish to make a survey of the ad- 
vances in the technology of gas manufacture during recent 
times. It is sincerely to be hoped that a parallel volume 
from the British standpoint may be forthcoming in the 
near future. 

In the publication of this second edition a slight change 
has been made in the title of the work. This consists of 
making ‘* American Gas Practice ”’ rather than ‘‘ Manu- 
factured Gas ’’ the main title of the series. The change, 
however, has no influence on the contents of this first 
volume, which, like its predecessor, deals with the ‘ Pro- 
duction of Manufactured Gas.’’ The effect of the title 
change will apply in the second volume iti which it is pro- 
posed to treat ‘* Distribution and Utilization of City Gas,’ 
including under city gas not only manufactured gas but 
also natural gas after it has been brought to the city boun- 
daries. 

In the preparation of his book Prof. Morgan again has 
had the active help of a Special Committee of the Ameri- 
can Gas Association consisting of a Consulting Engineer of 
New York, an official of one of the leading Contracting Com- 
panies, and two officials of outstanding American Gas Com- 
panies. It is probably due to the help of such an ex- 
perienced panel of advisors that the book is presented 


* "A Text Book of American Gas Practice, Vol. 1, Production of Manu 
factured Gas,'’ by Jerome J. Morgan, Associate Preleiner of Chemical 
Engineering, Columbia University. Second Edition. Published by Jerome 
J. Morgan, 67, Salter Place, Maplewood, N.J. Price 8 dollars. 


with such a wealth of detailed, authoritative, and up-to- 
date information. In his foreword the author pays tribute 
to the ‘‘ generous and potent aid ”’ he has had from these 
and other members of the American Gas Association 
that vital force in the American Gas Industry from which 
the British organizations have much to learn. 

Prof. Morgan’s book may be regarded as reflecting the 
tendencies in modern American gas practice. It therefore 
may be of interest to examine in some det ail the subject- 
matter to determine in what directions British and Ameri- 
can thoughts are running parallel, and in what directions 
they are diverging. 

The relative importance of the various types of gas- 
making plants in America is clearly indicated by the space 
which the author devotes to each type. The apportion- 
ment of space describing gas making plants is as follows: 

P.Ct, 
Intermittent vertical chambers ‘ — 2 
Continuous vertical retorts «A ee aa ae } 
Horizontal retorts . . et eS 
Coke ovens for town supply > b> 2 Oe tee be ee 
Blue and carburetted water gas . ... . . 66 

This clearly shows that static carbonization coupled with 
water gas production predominates in America. 

Discussing the subjects which are dealt with least, brief 
but accurate sections are written on the U.G.I. intermit- 
tent vertical chamber (which is an adaptation of the Stet- 
tiner design), and on Woodall-Duckham, Glover- West, and 
Koppers continuous vertical retorts. It is apparent that 
the process of steaming and the production of a “* lighter ‘4 
coke is of less importance in a country where the therm 
basis does not exist and where coke is mainly burnt in 
closed stoves. 

The chapter on horizontal retorts may be considered as 
a typical example of the thoroughness with which the 
author treats his subject. In passing it may be recalled 
that the book was originally undertaken as a basis of 
instruction in a course taken by many hundreds of gas em- 
ployees. Thus throughout his book the author must know 
that he is writing for those to whom success depends upon 
a grasp of detail. Among the more unusual points dealt 
with in this chapter may be mentioned the design of pro 
ducers to keep clinker formation to the minimum, the prin 
ciples of design of efficient recuperators, relative mer rits of 
dry and wet mains, correct design and dimensions of chim- 
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neys and foul mains, procedure of drying out and starting 
up new plants, temperature and pressure control of set- 
tings, and maintenance of plant in good condition. 

This same detailed and authoritative treatment is given 
to the subject of coke ovens for gas manufacture. The 
author is perhaps a little lacking in information apart from 
the Becker oven, but his emphasis on this type may be 
excusable owing to its inception and wide popularity in 
America. Prof. Morgan considers that the use of gas 
ovens, in W hich America now leads, will play a still larger 
part in American gas manufacture. In support of this he 
states the advantages of gas ovens over gas retorts as set 
out by Sperr— namely, better quality coke and tar, higher 
yield of ammonia and benzole, economy in labour and 
eround space, longer life of pl: int, lower maintenance 
cost, and higher heating efficiency. Certainly Prof. 
Morgan leaves one in no doubt what type of plant he 
favours for American carbonizing conditions. 

The chapters on blue and carbure tted water gas surpass 
the sections on carbonization in the wealth of detail given. 
In connection with the first edition it was stated that Prof. 
Morgan had written the best book on water gas, and with 
the additions now made that position has been retained. 
The 200 pages on this subject constitute a book in itself. 
Supplemented with over 100 references, this is certainly 
the place to turn to when in need of water gas information. 

Space will not permit mention of more than a few of 


>> 
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the other subjects dealt with in this book. Taken at ran- 
dom there is to be found information on modern convey- 
ing and crushing machinery, boiler plants for gas-works, 
the design of condensers, ammonia distillation plant, gas 
conditioning, gas purification by a variety of liquid media, 
and almost as a footnote low- temper rature carbonization, 
about which the author writes ‘‘ there is at present no 
direct application of low-temperature carbonization in the 
American Gas Industry. Neither does the prospect appear 
bright that there will in the near future be any extensive 
use of its processes in the production of manufactured 
gas.”’ 

To sum up, Prof. Morgan has written a Textbook on 
American Gas Manufacture of a very high standard, which 
will prove of great interest to all who are engaged in the 
production side of the industry. It provides an invaluable 
insight into the present position of the technique in 
America. For that reason alone, apart from its intrinsic 
merits, it well repays study. The book is attractively pro- 
duced, and is written throughout with a marked clearness 
of phrase. While covering the scientific aspects, the practi- 
cal significance of such aspects is brought out. Details of 
plant operation are discussed in an unusually practical 
way. The letter-press is supplemented by excellent illus- 
trations and a full bibliography. The British Gas Industry 
shouid be indebted to Prof. Morgan and his advisors for 
making available this outstanding book. 





CORRESPONDENCE 


Waterless Gasholders 


Sir,—In the Technical Press I have noticed from time to 
time observations, criticisms, &c., of the waterless gas- 
holder, and in your last issue I was pleased to read that 
Mr. Gracie, of Edinburgh, has now exploded the theory 
of the great loss of hydrocarbons due to storage of gas in 
the waterless gasholder. 

For the information of the members of our Industry, 
and especially those who have contemplated, or are con- 
templating, the erection of a waterless holder, I should 
like to state that my reason for adopting a M.A.N. water- 
less type of gasholder was that we had experienced con- 
siderable trouble with a column-guided holder, due to sub- 
sidence and running sand. 

I am now able to give the record of a 12-months’ working 
of our waterless gasholder at Hyde, which was brought 
into use at the end of November, 1930, and which has a 
capacity of 1 million c.ft. The "year’s working is from 
Jan. 1 to Dec. 31, 1931. 

The position of the holder is very exposed from all direc- 
tions and subject to very high winds, yet it has never given 
us the slightest concern, and has been in constant use since 
its inception. 

We make it a practice at these works to inspect thor- 
oughly our two column-guided holders once per fortnight, 
but our M.A.N. waterless holder has been inspected daily 
throughout the year—probably unnecessarily—yet it has 


provided us with useful data without much additional ex- 
pense. 
In the 12 months the following variations in temperature 


have been recorded : 


Temperature of gas in holder as taken at ~v of 
piston a ip Mert : ; 23° to 78° Fahr. 
Gas outlet temperature = se? 4 
Atmospheric temperature inside shell above piston a2® ., Bo? =e 
Atmospheric temperature on the outside of holder, 
thermometer fixed on shell west by south-west 15° ,, 98° ,, 
Capacity travel of piston _ 4 290,000 to 915,000 c ft, 


The total number of pump runs for the eight pumps 
during the 12 months equals 3013. This works out at 8°25 
pump runs per day, each of approximately 33 minutes’ 
duration, and the total electric units was 285. 

We have a separate electrical generating set comprising 
National gas engine, dynamo, and storage batteries, the 
latter being examined twice per annum’ by arrangement 
with the Chloride Electrical Company. 

No alteration whatever has been made to our sealing 
tar since it was first put in, and a recent analysis of same 
has proved that there has been little or no thickening up 
of the tar or much alteration to its constituents in the 12 
months’ working. 

Likewise I am able to say that the statements made as 
to the loss of hydrocarbons in gas stored in waterless 
holders are greatly exaggerated, and thanks are due to 
Mr. Gracie for publishing his figures. 

In our particular case any variation in the calorific value 
of gas supplied would be immediately observed not only in 
= own works, but by the local mills who use gas for very 

cial purposes, In spite of the fact that we have no 


‘Dri Gas’ plant, our records prove that less pumping 
has had to be done on the district. 

Ne have a complete record as to the position of the 
piston rollers, depth of seal, &c., throughout the 12 months, 
taken at the four cardinal points, which proves the 
accuracy of the piston movement throughout its travel. 

The cost of attendance on the holder, reading thermo- 
meters, piston rollers, &c., has not been more than £30 
for the year, and has been time well spent in giving satis- 
faction to all concerned, while the cost of gas for generating 
the electric current at 3s. 4d. per 1000 c.ft. was £6 16s.; but 
this includes the lighting of the engine house, &c. 

I quite appreciate that it is unnecessary for the water- 
less gasholder to be inspected daily, but from the small 
expenditure for such excellent data obtained I think your 
readers will agree as to its wise volicy. 

I should like to add that the inside of the gasholder is 
devoid of any smell of gas or injurious vapours; so clear is 
it that we have had men painting the roofing. and top of 
piston for over a week without the slightest ill effects to 
any of them. The outer shell of the gasholder is finished 
with a coat of foliage green paint, the balconies and side 
lighting being relieved with a coat of aluminium. 

To any engineer who is interested I shall be glad to offer 
facilities to inspect our waterless gasholder and to place 
at his disposal any records of data. 

J. BRABBs, 
Engineer and Manager. 

Gas-Works, Hyde, 

Jan. 11, 1982. 
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Waterless Holders and Calorific Value 


Sir,—I read with interest the letter appearing in the 
current issue of the ‘‘ JOURNAL ”’ on gas stored in waterless 

gasholders, and from the figures given it would appear that 
there is practically no loss in the calorific value when gas 
is stored under these conditions. 

I should, however, like to refer to your editorial remarks 
in the ‘ * JouRNAL,” and I think they require certain medi- 
fication in view of what Mr. Rea said in his thesis, from 
which I quote the following: 

In such a short period of two months’ actual working no 
definite conclusions can be drawn, but the following points 
have been noticed. It would appear that during the first 
few weeks of working the quality of the gas taken out was 
5 to 10 B.Th.U. lower than that put in. This might be 
analogous to gasifying the water in a tank holder and might 
be caused by the tar absorbing the lighter hydrocarbons 
from the gas. 

Again, when replying to the discussion on his paper to the 
Juniors, Mr. Rea said: 

A loss of 5 to 10 B.Th.U. was experienced during the first 
week of the holder being used. probably due to tar absorbing 
the lighter hydrocarbons in the gas. This was not taking 
place now, and no change in quality is noticed. 

I think it is only fair to Mr. Rea that this correction 


should be made. 





‘* INTERESTED,” 
Jan. 16, 1932, 
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The Gateshead Office Staff of the Newcastle-upon- 
Tyne and Gateshead Gas Company on Tuesday, Jan. 12, 
gave a New Year’s treat to the poor children of the 
locality. Over 300 attended the treat and they spent « 
very enjoyable time. 


An Increase in the Sales of Gas during the last 
financial year was registered by the Société du Gaz et de 
l’Electricité de Marseille. The sales reached a total of 
1908 million c.ft., compared with 1784 millions in 1929-30- 
an advance of about 7 p.ct. 


Richmond (Yorks.) Town Council has instructed the 
Gas Committee to acquire a new gasholder. It was pointed 
out that there used to be two gasholders, but there was 
now only one, and in the event of an accident the town 
would be in a precarious position in regard to its gas 
supply. 


Water Pollution Research.—The Department of Scien- 
tific and Industrial Research have published Water Pollu- 
tion Research, Summary of Current Literature, Vol. V., 
No. 1, January, 1932, Abstracts Nos. 1-123. Copies are 
available at HH. M. Stationery Office, Adastral House, Kings- 
way, W.C. 2, price 2s. net. 


Analvses of Municipal Gas Accounts.—Messrs. Ernest 
Benn, Ltd., have published the ‘‘ Gas World ”’ Analyses of 
Municipal Gas Accounts, 1930-31, price 21s. net. As before 
they deal with 66 undertakings, and particulars are given 
.relating to coal carbonized and oil used; percentage of 
water gas; gas made, sold, and unaccounted- for; yield of 
residuals; gas and meter rental; revenue from residuals; 
manufacturing charges; rates; distribution charges; man- 
agement charges; bad debts; net cost of gas; gross profit; 
capital and capital charges; mileage of mains; consumers, 
public lamps, cookers, &c.; and declared calorific value. 
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Sheffield Illumination Society. 


The seventh annual social of the Sheffield Illumination 


Society, which took place at Stephenson’s Exchange 
Restaurant, Sheffield, on the 12th inst., was graced by the 
presence of the Lord Mayor and Lady Mayoress of the City 
—_ rman and Mrs. T. H. Watkins) and Councillor 
P. J. M. Turner, a member of the City Street Lighting 
C BAR 

Mr. J. F. Colquhoun, the Lighting Engineer and Hon. 
President of the Society, presided in the unavoidable ab- 
sence of Councillor R. H. Minshall. 

Reference was made to the great increase in public light- 
ing during the past seven years. The number of lamps had 
increased from 11,000 in 1924, to over 20,000, the candle- 
power increased from half a million to about two-and-a-half 
millions, the labour cost per lamp per annum had been re- 
duced by 16s. 11d., which was equal to over £17,000 per 
annum, or, if the labour costs were related to candle-power, 
it was found that in 1924 the labour cost per one candle- 
power was 10}d. and to-day 24d. The Sheffield Illumina- 
tion Society had a good deal to do with that marked 
improvement because it was brought about by increased 
efficiency and the papers read at the meetings of the Society 
and the discussions thereon helped in no inconsiderable way 
to the attainment of that high efficiency. The removal of 
the Department’s offices, stores, and workshops from the 
old, unsuitable premises to the new and commodious pre- 
mises at Matthew Street, was referred to. 

Mr. Colquhoun asked members to specially note Nov. 7 
next, as the Society had oe good fortune of procuring for 
that date Prof. W. E. S. Turner, D.Sc., M.Sc., Sheffield 
University, to give them a ‘lecture on “ Glass in the Service 
of Illumination.”’ 

A musical programme was later submitted, and the meet- 
ing terminated with a Whist Drive, the prizes being pre- 
sented by Mrs. Colquhoun. 
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The Prince and the B.L.F. 


Visit to Birmingham Section at Castle Bromwich. 


The Prince of Wales, it is officially announced, is to visit 
the Birmingham Section of the British Industries Fair, 
Castle Bromwich, on Thursday, Feb. 25. His Royal High- 
ness will be received by the Lord Mayor of Birmingham, 
the President of the Birmingham Chamber of Commerce, 
and the Fair Board of Management. 

The Prince previously inspected the Birmingham Section 
of the Fair in 1927, and last year he spoke at a banquet of 
the Birmingham Chamber of Commerce which was held in 
the Fair buildings. 

A new Royal room is among many improvements now 
being carried out at Castle Bromwich for the coming Fair, 
and the Prince will be one of the first to use the new 120-ft. 
wide road which leads to the Fair entrance. 

The British Industries Fair opens :n London and Birming- 


ham on Feb. 22. 
—~<>— 


National Gas Council. 


Meeting of Central Executive Board. 


A Meeting of the Central Executive Board of the National 
Gas Council was held at 28, Grosvenor Gardens, London, 
S.W. 1, on Tuesday, Jan. 12. The Chair was taken by Mr. 
J. H. Exvris (Vice-Chairman). 

The late Sir George Davies.—Before proceeding with the 
business of the meeting, the Chairman referred to the death 
of Sir George Davies, the Chairman of the Bristol Gas 
Company, on Jan. 7. Sir George was President of the 
British Commercial Gas Association in 1921, and always 
took a keen interest in the work of the national bodies. A 
vote of sympathy was passed, all the members standing. 

Coal Mines Act, 1930.—It was reported that it was under- 
stood that the Government had invited both the Mining 
Association and the Miners’ Federation to submit their 
views with regard to the operation of Schemes under Part I. 
of the Act, but that the views of the large coal-consuming 
interests were not being sought. It was felt that the users 
of coal should most certainly be consulted, and it was de- 
cided to make representations to the Mines Department 
that the views of public utility undertakers should be 
heard. 

Gas Lighting in Cinemas.—It was agreed that repre- 
sentatives of the National Gas Council should attend a 
meeting of the Entertainments (Licensing) Committee of 
the London County Council on Jan. 27 in order to state the 
case for the Gas Industry against certain Regulations which 
had been proposed by the L.C.C. 

Re-Verification of Gas Meters.—It was reported that 
steps were being taken by the Middlesex County Council, at 
the instigation of the Association of Statutory Inspectors 
of Gas Meters, to appeal to the Board of Trade to introduce 
legislation with a view to compelling gas undertakers 
periodically to submit their meters to re-verification. It 
was decided that the Council should lodge a protest against 
the suggestion and take any other steps which might be 
necessary to safeguard the position. 

British Standards Institution—Chemical Divisional Coun- 
cil.—It was agreed that the Council should subscribe the 
sum of £25 towards the general work of the British Stan- 
dards Institution, and that the members of the Council 
should be informed, through the medium of the Monthly 
Report, that by payment of a sum of two guineas per 
annum to the British Standards Institution they could be- 
come members of that Institution, and thereby receive 
copies of all communications and specifications issued by 
the various Sections. 

British Standards Institution—Asbestos Cement Pipes 
(and Gutters) for Pressure, Soil, Flue and Rainwater Pur- 
poses.—A communication from the British, Standards In- 
stitution was considered, inviting the Council to nominate 
one or more representatives to a Committee which they had 
set up to deal with the question of Specifications for the 








on 
of 
in 
yw 


ir, 
ia 





GAS JOURNAL 
January 20, 1932 


above materials. It was decided to ask the Institution of 
Gas Engineers to add the name of Mr. R. J. Rogers, of the 
City of Birmingham Gas Department, to the representa- 
tives they had already appointed to this Committee. 
Finance Acts and Income-Tax—Obsolescence Allowance 
in respect of Disused Works and Plant.—Attention was 
called to the statement recently made by the Chairman of 
the Board of Inland Revenue that in future the attitude 
formerly taken up by the Revenue on this question would 
be altered. Previously it was only possible to obtain 
obsolescence allowances in cases where the obsolete 
machinery had been replaced by plant or machinery per- 
forming exactly the same functions although of an im- 
proved type. In future, the Revenue would not oppose the 
elaim for obsolescence allowances on the ground that the 
obsolete plant or machinery was not being replaced by 
plant or machinery performing exactly the same functions. 





Michael Faraday. 


The latest addition to the library of portraits which 
Messrs. W. C. Holmes & Co., Ltd., commenced issuing in 
January of 1931 in the form of calendars is Michael Fara- 
day—the discoverer of benzene and one of the earliest gas 
consultants. 

Our readers will remember Sir David Milne-Watson’s 
reference before the British Association to Michael Fara- 
day’s close connection with the Gas Industry. In amplifi- 
cation of this Mr. W. A. Voss contributed a letter to our 
columns in October last. Michael Faraday and Accum, 
the eminent chemist and pioneer of gas lighting, were both 
assistants to Davy at the Royal Institution. 
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Association of Public Lighting Engineers. 


It is proposed to arrange an Exhibition of Public Lamps 
and Lighting Appliances in connection with the Ninth 
Annual Conference of the Association of Public Lighting 
Engineers, which is to be held at Blackpool during Sept. 
5-8, 1932. 

By the courtesy of Messrs. Holophane Ltd., a meeting of 
the prospective exhibitors will be held in the Lecture 
Theatre at Elverton Street, Vincent Square, Westminster, 
S.W. 1, at 4 p.m., on Friday, Jan. 29. Any firms who are 
desirous of exhibiting but have not yet received an invita- 
tion to this meeting should communicate with the Hon. 
Secretary (Mr. J. S. Dow, 82, Victoria Street, London, 
S.W. 1). 


$< ——____ 


How a Gas Meter is Made. 


As was mentioned in the ‘‘ JourNaL”’ last week, for 
some time past the west end of the circulating area of 
Charing Cross Underground station, on the Embankment, 
has been devoted to displays by various British industries; 
and during the fortnight which commenced on Jan. 7 a 
most interesting and comprehensive display was arranged 
by the Gas Light and Coke Company on behalf of the whole 
Gas Industry. 

This is undoubtedly a very valuable site for such dis- 
plays, for throughout almost the whole twenty-four hours 
of the day there is a constant stream of people passing 
within a few feet of the exhibits, while during the business 
‘‘rush hours ’’ the number is augmented to an enormous 
extent. And with trains so frequent as they are at this 
station none grudges a few minutes to look round an exhi- 
bition which is not only free, but, in addition, is of such 
obvious personal interest to the average business man or 
woman as a domestic gas appliance display. 

Last week visitors learnt how a gas meter is made and 
how it works. The demonstrations were largely attended 
and great interest was shown by the public in all that 
pertains to a gas meter. These demonstrations were in 
charge of a technical expert of Messrs. Thomas Glover & 
Co., Ltd., whose gas meters were shown being made and 
working. 
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Cost of Manchester’s Lighting. 


Manchester spends twice as much for a mile of street 
lighting as do other cities. This statement was made on 
Thursday, Jan. 7, at a meeting of the Manchester City 
Council when charges of extravagance in street lighting 
vere made. In 1930 Manchester spent £198,000 on street 
lighting and Birmingham £116,000. 

Ald. Walker took objection to a report by the City 
Kngineer, which stated that it was unnecessary In many 
instances strictly to adhere to the classification of light- 
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ing installations set forth in the latest British Stan- 
dard Specification for Street Lighting, because often in 
purely residential streets effective beacon lighting was all 
that was required. Beacon lighting meant nominal lighting, 
and, according to that, they could put up tiny flash lamps 
in streets to indicate that there was lighting there. They 
wanted lighting in the city, not nominal lighting. 

Coun. Williams said they now asked to be allowed to use 
their own discretion as to what light power should be used 
in specific streets. 

Ald. Swales objected to the hands of the Committee 
being tied. Manchester spent the enormous sum of 
£321 15s. 9d. a mile for street lighting, Birmingham 
£163 2s., Liverpool £168 2s., Leeds £175 15s. 5d., and 
Sheffield £115 12s. 1d. They were lighting some of the 
streets too well. 

“We don’t care whether the lighting is by gas or elec- 
tricity,’’ said Councillor Grime; ‘‘ but we do want some 
latitude as to what the lighting shall be.’’ 

Several other members criticized the system and the ex- 
penditure, and the Council decided to accept the suggestion 
of the City Engineer and left the whole question in the 
hands of the Committee. 
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Christmastide Spectacle. 





[‘* Luton News'"’ Photograph. 


Floodlighting was very successfully carried out by the 
Luton Gas Company on the fine old Parish Church during 
Christmas and the beginning of the New Year. Five 12- 
light strip lamps were placed behind the battlemented 
walls, and the tower was thrown into relief by a concen- 
trated ray from a powerful beam reflector. 
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The Scope of Woodall-Duckham Work in 1931 


The year 1931 has been one of considerable success for 
the Woodall-Duckham Company. The total carbonizing 
capacity of orders booked by the Company and its foreign 
associates amounts to 1,272,000 tons of coal a year. This 
includes gas-works carbonizing plant of a total annual 
capacity of 890,000 tons and a large Becker coke oven in- 
stallation capable of dealing with 382,000 tons a year. 

The following are recent orders for Woodall-Duckham 
continuous vertical retort installations, details of which 
have not previously been given. 

The Lincoln Corporation Gas Department have placed 
an order for twenty-four 80-in. continuous vertical retorts 
to be erected in a new retort house. Complete coal and 
coke handling plant, and coke screening and storage plant 
are included in the contract. Duplicate waste-heat boilers 
are to be supplied, and provision is to be made for a 





Yi 





138 


THE NEWS—continued. 


supplementary supply of producer gas to the boilers, so 
that they may if required be worked at full capacity irre- 
spective of the number of retorts in operation. This prin- 
ciple of ‘* augmentation ’’ of waste heat is a recent de- 
velopment of “the Company which has met with consider- 
able success. The carbonizing capacity of the Lincoln 
plant will be 216 tons of coal a day. 
The Clacton Urban District Council have ordered ten 
62-in. retorts capable of carbonizing 57 tons of coal a day. 
Coal and coke handling plant, coke screening plant, and a 
waste-heat boiler are also to be supplied. 
The Great Grimsby Gas Company have ordered six 80-in. 
retorts. A new retort house is to be erected and a coal 
handling plant, a new chimney and a waste-heat boiler to 
be supplied. The daily carbonizing capacity is to be 48 
tons of coal. 
From the Far East has come an order for an important 
installation for the Shanghai Gas Company. This com- 
prises thirty 80-in. retorts complete with coal and coke 
handling plant, coke screening plant, and duplicate waste- 
heat boilers. The plant will be capable of carbonizing 195 
tons of (Japanese) coal a day. 
Other continuous vertical retort 
during the year are: 
For 103-in. Retorts. 
retorts), Florence (24 retorts), 
Turin (44 retorts). 

For 80-in. Retorts.—The 
(8 retorts). 

For 62-in. Retorts.—Shrewsbury 

on-Ayr (4 retorts). 

For 53-in. Retorts.—Holyhead (3 retorts). 

For 44-in. Retorts.—Sittingbourne (6 retorts). 

The installations at Shrewsbury, Sittingbourne, and 
Newton-on-Ayr are already in operation. 

Orders have been secured for Woodall-Duckham inter- 
mittent vertical chambers for Croydon (a duplicate exten- 
sion of the 36 chambers taken over last year) and Hunting- 
don (5 chambers). 

An interesting order is one recently received from H.M. 
Department of Scientific and Industrial Research for two 
chambers to be erected at the Fuel Research Station at 
East Greenwich. They will have a daily capacity of 9 
tons of coal. 

An installation of 24 chambers at the works of the 
Southampton Gas Light and Coke Company has in: the 
past few weeks been put into successful operation. 

Early in the year the Lancashire Steel Corporation 
placed with the Woodall-Duckham Company an order for 
51 Becker coke ovens, complete with coal handling, wash- 
ing, blending and crushing plant; coke handling plant; 
bye-products recovery plant and benzole recovery and 
rectification plant. The total weekly coke-producing 
capacity is to be 5000 tons. 

Woodall-Duckham waste-heat recovery plants continue 
to make good progress. Twenty waste-heat boilers have 
been ordered, to be installed in conjunction with Woodall- 
Duckham carbonizing plants. They have a total hourly 
capacity of over 150,000 Ibs. of steam. One hundred and 
fifty-nine of these boilers are now working or in course of 
installation, and the hourly capacity is over 935,000 Ibs. 
of steam. 

Orders received for T.1I.C. tar treatment plants include 
one for the United Steel Companies which has been erected 
at their Orgreave bye-product plant, and is capable of deal- 
ing with 36 to 35 tons of crude tar per 24 hours. A bitu- 
men melting plant has also been installed to work in con- 
junction with the tar treatment plant for producing tar 
and “ey mixtures should they be required. Further 
T.LC. tar treatment plants have been ordered by the Bost 
Gas Light and Coke Company and the Llandudno Urban 
District Council. 


installations ordered 


Oldham (28 retorts), Wallasey (16 
Reading (24 retorts), 


Hague Grenoble 


(28 retorts), 


(12 retorts), Newton 





Record Sales of Refrigerators. 


Mr. James Scrivener, Managing Director of Electrolux, 
Ltd., presiding last Friday night at a Staff Dinner at the 
Trocadero Restaurant, announced that the Marquis of 
Milford Haven had joined the Board of the Company. 

It was particularly pleasing, Mr. Scrivener added, that 
he should be able to make this announcement at a function 
which synchronized with the completion of the Company’s 
tenth year of business. Ten years ago, Electrolux began 
operations in this country in a back room in Oxford Street 
with only £5000 capital in money, but a large capital in 
optimism and courage. To-day the Company’s employees 
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numbered over 2000, and it possessed a fine factory and 
200 acres of land at Luton and a capital of £1,000,000. 
The prospects were never brighter. The anti- dump ng 
duties and the surety of tariffs had enhanced them con- 
siderably. Extensions of the factory at Luton were to be 
begun immediately to deal with the expansion of business 
and many more workers would be employed in future 
Despite one of the worst periods of industrial depression 
experienced by this country, record sales had been regis- 
tered in all their products. In December they actually 
showed 100 p.ct. increase compared with December, 1930. 
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Floodlighting of Leamington Church Tower. 

One of the few things for which 1931 will be remembered 
gratefully is the spread of the art of floodlighting. This 
method of bringing the beauties of a town into poumninenee 
at night has already been seen to advantage in Leaming 
ton. Now hidden beauties have been brought to light in 
another building. Christ Church, with its commanding 
position at the top of the Parade, occupies perhaps the 
best site in the town, and has been naturally selected as 
among the first for experiment. As one looks up the 
Parade the eye has a natural tendency to rest on this 








[By courtesy of the ‘‘ Leamington Spa Courier & Warwickshire Standard 


In any case its distinctive tower would draw more 
casual glance from those visiting Leamington or 
passing choonath it. Now, with powerful lights ranged on 
it at night, it assumes a new majesty. 

The most interesting feature of the new floodlighting ex- 
periment is the fact that gas is used for the illumination. 
It demonstrates the excellence of gas as an illuminant, and 
the lighting has a delightful softness of its own. It gives 
a remarkable atmosphere to the building. Seen from the 
region of Warwick Street, Christ Church becomes strangely 
detached from its surroundings and acquires a new dig- 
nity. Perhaps it has the greatest beauty when seen from 
a short way up the Kenilworth Road, where the brilliantly- 
lighte -d tower makes a striking pic ture above the surround 
ing trees. The Leamington Priors Gas Company is to be 
congratulated on the beautiful effect produced. 

The lighting units consist of four Sugg nine-mantle 
‘* Littleton ”’ lamps fitted with home-made reflectors fixed 
at a height of about 11 ft. by means of swan necks on 
wooden posts, to throw the light well up the face of the 
tower; and four Foster & Pullen twelve-mantle strip lan- 
terns fitted with home-made bottom reflectors and side 
shields. These are placed among the bushes at the two 
sides of the tower, the result being that three sides are 
illuminated. 


church. 
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PURIFICATION OF GAS + Cooling to Low Temperatures 


By c.h. Dr. Ing. Lenze, General Manager, and Dr. Ing. RerrenmMAleR, Duisburg-Hamborn. 


I'he crude gas produced from bituminous coal during 
carbonization in coke ovens or gas plants consists of a 
mixture of permanent gases—i.e., H., CH,, and relatively 
easily condensable vapours—tar, water-vapour, naphtha- 
lene, &c. These latter secondary products, partly on 
economic grounds and partly for hygienic and technical 
reasons, are extracted from the crude gas before it leaves 
the plant and is distributed to the consumers. 

Apart from pure chemical treatment, the technical means 
available for this purpose are cooling of the gas by air and 
water to produce condensation, and washing of the gas 
with solvents. It is well known that condensation and 
washing, contrary to most chemical processes, always take 
place incompletely. According to the Henry-Dalton law, 
a condition of equilibrium will be maintained between the 
reaction components in the gas-phase on the one side and in 
the solution or the condensate on the other side. The 
quantitative extent of these processes at given pressure is 
always a question of temperature. 

For this reason first consideration should be given in gas 
cleaning to cooling down the gas and washing liquid to 
as low a temperature as possible, in order to obtain maxi- 
mum efficiency in the separation of tar, water vapour, 
and naphthalene, and to obtain high enrichment of the 
washing liquid in the benzole and ammonia washery. The 
cooling of the gas is naturally limited by the temperature 
of the cooling water available, and to-day it is customary, 
and often compulsory, to work the purifying process at a 
relatively high temperature. At such temperatures the 
separation of tar fogs, naphthalene, and water vapour from 
gas does not take place sufficiently, which results in prac- 
tical working, as is well known, in disturbances and damage 
in the mains and valves and at the consuming apparatus. 
To-day, in view of the extension of long distance transmis- 
sion of gas, it is a necessity for reliable supply, to 
clean the gas thoroughly at the source of production to 
such a degree that later on, even at the points of lowest 
temperatures in the distribution system, there will be no 
deposition of solids or liquids. 


DESCRIPTION OF THE PROCESS. 


The Dr. Lenze process for cooling to low temperature is 
suitable for this purpose. This process is divided into the 
artificial production of cold and the transmission of the 
produced cold to the gas. This cooling of the gas is 
generally arranged to take place directly after pre-cooling. 

The hot crude gas coming from the retorts is pre-cooled 
as much as possible in the usual manner by air and water 
coolers. The gas is then sucked by the exhauster, usually 
at a temperature of about 77° Fahr. in summer and 68° 
Fahr. in winter, into the low-temperature cooling, plant, 
consisting of a spray-cooler and a fresh-water washer. In- 
side the spray-cooler the gas is washed and cooled down 
to about 82° Fahr. to 28° Fahr. by means of cooled am- 
monia-water of about 82° Fahr. to 28° Fahr. by direct 
intensive spraying. In the adjacent washer the last traces 
of ammonia are washed out by a small quantity of fresh 
water which is also pre-cooled to about 32° Fahr. The 
necessary quantity of fresh water amounts to about 187 to 
312 gallons per million c.ft. of gas. The condensate from 
the pre-cooler, being poor in ammonia, is used to spray 
the spray-cooler and partly the washer, after it has been 
cooled to a low temperature and the tar separated. By 
this means the addition of fresh water to the washer is 
reduced and the ammonia plant receives only strong am- 
monia-water. When leaving the washer the gas is free 
from ammonia, naphthalene, and tar, and has a dew-point 
at about 82° Fahr. The cold gas passes on to the benzole- 
washery, and after being somewhat warmed up by the ben- 
zole wash-oil, enters the sulphur-purifiers, and from there 
passes through the meters to the holder. 


Spray-COOLER AND WASHER. 


The spray-cooler and the washer are wrought-iron tower- 
washers of ordinary design. In the top cover there are a 
number of renewable spray-nozzles, and the pumped cold 
ammonia-water and the pre-cooled fresh water are brought 
into counter-eurrent contact with the gas by these nozzles 
in the form of a dense fog. The inside of the spray-cooler 
is absolutely free, in order to avoid solid deposition. In- 
side the washer above the fresh water exit from the spray- 
nozzles a layer of Raschig-rings is provided to prevent 
liquid particles being carried along into the gas-outlet con- 
nection. Fig. 1 shows the spray-cooler and washer of a 





plant for low-temperature cooling with a daily capacity 
of 10,600,000 c.ft. of illumination gas at the Thyssen Gas 
and Water Works at Dsbg.-Hamborn. The apparatus and 
mains of the cooling plant are insulated and are covered 
outside by plain aluminium plates of 0°04 in. thickness. 
In front of the washer an evaporator can partly be seen. 
To the left of the washer are three benzole washers. 


PRODUCTION OF COLD. 


To produce cold for the low-temperature cooling, the 
well-known ammonia refrigerating apparatus is used, con- 
sisting of compressors with mechanical drive or absorption 
apparatus, using exhaust steam or suitable waste heat. 
For gas-works and coke ovens the absorption apparatus is 
generally the most suitable, allowing an economic use of 
the waste heat, of which ample quantities are generally 
available. It is even possible, and has already been tried 
in practical operation, to use the actual sensible heat of 
distillation bases to produce the cold necessary to cool 
these gases down to low temperature. This kind of design 
is shown by the diagrammatic sketch (fig. 2). 

















Fig. |.—Low-Temperature Cooling Plant of a Daily Capacity of 
10,600,000 C.Ft. of Gas, 


The hot distillation gases come from the hydraulic main 
(1) and enter the distillation vessel (2) at a temperature 
of about 248° Fahr. to 302° Fahr. The distillation vessel 
is constructed like an economizer and contains a bundle 
of vertical boiler tubes, inside which highly concentrated 
ammonia-liquid is circulating. The hot gases transmit 
their sensible heat to the boiler tubes and are then further 
cooled in the air-coolers (3) and Reutter coolers (4). Of 
course, instead of distillation gases, exhaust steam or other 
hot gases can be used. From the concentrated ammonia 
solution in distillation vessel (2), called strong solution, 
ammonia vapour is expelled by the heating at a gauge 
pressure of about 142 lbs. per sq. in. These ammonia- 
vapours are cooled and liquefied in the adjoining condenser 
(10). In case the refrigerating plant and the spray-cooler 
and washer are at a certain distance apart, the liquefied 
ammonia can easily be transported by an insulated pipe- 
line to the evaporators (13) and (14) which are placed 
adjacent to the spray-cooler (6) and washer (7). The 
evaporators (13) and (14) are wrought-iron containers pro- 
vided inside with evaporator coils and agitators. Inside 
the evaporator coils the liquid ammonia is expanded by 
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FIG, 2.—DIAGRAMMATIC SKETCH OF COOLING TO LOW TEMPERATURE, 


means of regulation valves to a gauge pressure of about 
28 Ibs. per sq. in. Owing to this expansion, intensive 
evaporation and production of cold results. The ammonia 
vapours rush back to the absorber (11). 

Meanwhile the rich ammonia-liquid heated in distillation 
vessel (2) has become weak by distilling away the am- 
monia, and from distillation vessel (2) it runs through the 
heat exchanger (8) and also to absorber (11). In the ab- 
sorber the weak liquid is cooled by fresh water and thus 
prepared to absorb fully the cold ammonia vapours com- 


























FIG. 3.—ABSORPTION-REFRIGERATION APPARATUS OF 





ing from evaporators (13) and (14) and be converted again 
into a strong solution. This cold liquid is returned into 
distillation vessel (2) by pump (9) via the heat-exchanger 
(8). Strong and weak ammonia liquid and gaseous and 
liquefied ammonia are therefore in continuous circulation 
in a totally closed system. Fig. 3 shows a complete ab- 
sorption-refrigerating apparatus for a capacity of 4,000,000 
B.Th.U. per hour on the Thyssen Gas and Water Works at 
Hamborn. In the middle of the background there are four 
distillation vessels heated by waste heat, and at the side 
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to the right there are two vertical double-pipe condensers. 
In the middle front there are four pumps for ammonia 
solution, to the left two horizontal double-pipe heat ex- 
chen, and to the extreme left two horizontal ab- 
sorbvers. 


TRANSFER OF COLD TO THE GaAs. 


For the transfer of the cold to the gas, about 4-6 p.ct. 
ammonia-water is used, produced in the low-temperature 
cooling itself. The ammonia-water coming from the sprav- 
cooler (6) runs into the storage or separation pit (15). 
Also the fresh water from washer (7) flows in the form of 
2 to 8 p.ct. ammonia-water into this pit. From here the 
combined spray-cooler and wash water flows into the 
evaporator (14), where it absorbs the cold produced in the 
evaporator coils. From evaporator (14) pump (17) de- 
livers the low-temperature ammonia-water to the spray- 
cooler in the circuit. The fresh water for the washer is 
pre-cooled in the same manner to about 32° Fahr. in the 
evaporator (13). From the stream of 4-6 p.ct. ammonia 
water from the spray-cooler part is being continuously 
drawn off by an overflow between storage pit (15) and 
evaporator (14). This part, corresponding in quantity to 
the supply from the washer and the condensate from the 
gas, flows through oil separator (16) to the ammonia plant 
for further use. Fig. 4 shows two evaporators, each for a 
capacity of about 1,300,000 B.Th.U. per hour. Between 
the two evaporators there is the oil separator for the sur- 
plus ammonia-water. Fig. 5 shows a general view of a 


14] 


air and cooling water, according to the chart of the heat 
quantities (Ql) and (Q2) are removed in the pre-cooling, 
equal to 95'8 p.ct. of the total heat. If cooling is continued 
from 77° Fahr. to 32° Fahr. in the low-temperature cooler, 
the quantity of cold (Q8) is extracted, amounting to only 














Fig. 4.—Two Evaporators, each of a Capacity of 1;300,000 B.Th.U. 
per Hour. 


plant for low-temperature cooling with a daily capacity 
of 42,400,000 c.ft. of gas, also at the Thyssen Gas and 
Water Works at Hamborn. To the left and right of the pic- 
ture there are the two spray-coolers cased with aluminium. 
In front of the spray-cooler to the right there are five 
evaporators, and in front of these two storage and separa- 
tion containers. There are no washers, because the gas 
coming in—being industrial gas—is already free from am- 
monia. 

In the background, adjoining the cooling plant, is a 
tower purifier plant for a capacity of 42,400,000 c.ft. of gas 
per day. 


CoLtp NECESSARY. 


An idea of the quantity of heat to be removed by the 
cooling of the hot distillation gases is given in graph fig. 6. 
The curve (11) shows the variation in heat contents between 
32° Fahr. and 257° Fahr. for 1 c.ft. of wet gas with a dew- 
point of 176° Fahr. produced from 1 c.ft., 32° Fahr., 29°9 in. 
Hg. dry, by saturation (according to Koppers’ ‘‘ Manuel of 
Fuel-Technic,’’ p. 67). When compared with the straight 
line (It) showing the heat contents for dry gas, the over- 
whelming influence of water vapour in the gas as carrier of 
the sensible heat will be seen. If superheated gas with 
condensing point of 176° Fahr., as for instance from the 
hydraulic main, is cooled from 257° Fahr. to 77° Fahr. by 








Fig. 5.—General View of a Plant for Low-Temperature Cooling 
of a Daily Capacity of 42.400,000 C.Ft. of Gas. 


4°2 p.ct. of the total cold required. The absolute quantity 
of cold is 2450 B.Th.U. and 1776 B.Th.U. respectively for 
the low-temperature cooling of 1 c.ft. gas from 77° Fahr. to 
32° Fahr. and from 68° Fahr. to 32° Fahr. respectively. 
The latent heat of liquefication for NH; in the gas with 
about 900 B.Th.U. per lb. NH, or about 0°225 B.Th.U. per 
c.ft. of gas, must be added to the absolute quantity of cold, 
whereas the latent heat of condensation for separating tar, 
naphthalene, and benzole may be neglected, being small. 


THE Low-TEMPERATURE GAs. 


The low-temperature gas is absolutely free from tar and 
dirt and has a dew-point of about 32° Fahr. behind the 






































washer. The ammonia content amounts to less than 8 
grains per 1000 c.ft. of gas. The ammonia water obtained 
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Fig. 6.—Heat-Content of Wet Gas (Ij) and Dry Gas (I,). 


by the low-temperature cooling has a strength of 4-6 p.ct. 
The content of naphthalene remains between 4 to 12 grains 
per 1000 c.ft. of gas. This is an extremely small quantity, 
corresponding to a dew-point for naphthalene far below 
32° Fahr. and is due to the fact that a small quantity of 
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heavy benzole, 0°8 grain per c. ft. of gas, is at the same 
time condensed by the low temperature in the spray-cooler. 
The drops of heavy benzole in their extremely fine division 
and at their low temperature produce an additional very 
efficient washing-out of naphthalene. Furthermore, the 
small condensation of benzole retains the total naphthalene 
in solution and avoids troublesome deposits in the circuit. 


ARRANGEMENT OF THE LOW-TEMPERATURE 


PLANTS. 

The arrangement of the low-temperature cooling plant 
directly after pre-cooling is economically the best lay- out, 
because the advantage of the gas being already cooled to 
low temperature influences the ammonia and benzole 

washery and the dry purifiers. However, in cases where 
special demands are made as to the dryness of the gas in 
addition to its purity, the cooling of the gas to low tem- 
ay must take place between meter and the holder. 

In dry purification the gas cooled to low temperature loses 
part of its dryness, owing to taking up water from the 
oxide of iron and coming in contact with water formed 
during the extraction of sulphuretted hydrogen. In order 
to avoid taking up of water in the meter and wet gas- 
holder, a thin layer of oil is added to the sealing water. In 
an English gas- -drying plant (‘‘ Journa.,”’ July 17, 1929, 
p. 133) it has been ascertained that an oil layer of 3 in. 
thickness will be sufficient to produce an increase of the 
condensation point of the gas in the gasholder of only 2° 
Fahr. average. In the latter case, instead of ammonia- 

water, fresh water is used as cooling and washing medium, 
and if necessary in winter this fresh water is given a 
freezing point of below 32° Fahr. by a small addition of 
caleium-chloride. 

A further advantage of the process of cooling to low tem- 
perature is its adaptability to being arranged in the high- 
pressure secti n of long- distance mains. If gas is being 
cleaned at a pressure of 29°9 in. of mercury in the low- 
pressure section—say, for instance, from naphthalene—and 
is then compressed to x 29°9 in. of mercury, it is well 
known that the content of naphthalene in the compressed 
gas will increase to (a 1) fold, and the effect of cleaning 
in the low-pressure section is thereby practically lost. The 
higher the pressure in the network of mains, the more it is 
necessary to arrange the low-temperature cooling in the 
high-pressure section. 


POSSIBILITIES OF 


Cost OF OPERATION. 


The total cost of operation for cooling to low temperature 
comprises interest and amortization of invested capital, the 
operation costs for cooling water to produce cold, cost of 
power supply of pumps, loss of ammonia in the refrigerating 
apparatus, maintenance, repairs, and wages. Assuming 
the following items for calculation—viz., interest and 
amortization of invested capital 15 oe per year, main- 
tenance, repairs, greasing material, and illumination 8 p.ct. 
of the invested capital, cooling water RM. 0°05 per cub.m., 
power supply RM. 0°05 per Kw.H., wages RM. 1 per hour, 
and ammonia RM. 1°30 per kilogram—the following cost 
of operation will apply to a plant of 3,500,000 c.ft. of gas 
per day, and cooling scale from 68° Fahr. to 32° Fahr. 

Refrigeration output, including a surplus of 

about 35 p.ct. . [, Oye : 400,000 B.Th.U. per hour 
Invested c a ern inc luding complete build 

ings, foundati insulation, &c. . . . RM. 100,000 





Scottish Juniors Visit Works of Messrs. 
Babcock & Wilcox. 


On Wednesday, Dec. 10, 1931, the Seottish Junior Gas 
Association (Western District) visited the works of Messrs. 
Babcock & Wilcox, Ltd., at Renfrew. The party were met 
by Mr. Scott and conducted round the works by Messrs. 
Mathieson, Lyon, and Mackenzie, and afterwards were 
entertained at tea in the canteen. 

The extensive works of Messrs. Babcock & Wilcox, Ltd., 
have grown from small beginnings. In 1891 the Company 
was formed to carry on the manufacture of the Babcock 
boiler. A start had already been made in the manufac- 
ture of these boilers at Kilbowie, and in 1895 the Com- 
pany took over the property then known as the Renfrew 
Forge. Along with the Forge, 15 acres of land were 
acquired, and it was then considered that this area would 
give ample room for any extensions that might in future 
be decided upon. 

To give an idea of the progress of the Company, it is 
interesting to note that at the original works at Kilbowie 
(prior to the establishment at Renfrew) about 130 men 
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Daily Cost of Operation of a Plant, Capacity 3,500,000 C.F t. of Gas per 
24 Hours. 


Interest and amortization of ren | (15 p.ct. of RM. 


100,000) e 

Cooling water, 455 ‘cub. m at 15° C. As ye 

Power supply, 7 KW. corre a to 169 KW.-H 

Wages, 6 hours 

Loss of ammonia, I kilog: "ram :. 2 ee 

Maintenance, repairs, greasing material, ‘and illumina 
tion (3 p.ct. of RM. 100,000 i. ee ae 

Exhaust steam (about 8 tons at dis} osa without cost). 


Total . ° ° F ° . ° ° . RM, 87° 9¢ 


According to these figures, the total cost of operation 
will be 0°28d. per 1000 c.ft. of gas cooled to low tempera- 
ture. Oferta these costs of operation do not mean real 
additional expenses, because they are more than balanced 
by the savings from the cooling to low temperature. 


ADVANTAGES OF CooLiInG TO Low TEMPERATURE. 


By cooling the gas to low temperature a continuous 
elimination of tar and washing out of naphthalene and 
ammonia in one operation is effected. The customary 
separators for tar and the washers for naphthalene and 
ammonia are unnecessary, and the total cost of operation 
of these processes is saved in favour of cooling to low tem- 
perature. In the ammonia plant a considerable amount of 
steam and space is saved by obtaining the liquor with a 
high percentage of ammonia. In the benzole-washers the 
cold and dry gas, free from naphthalene, increases the 
washing out of benzole and the life of the wash-oil. Gas 
cooled to low temperature allows the use of activated carbon 
to produce benzole. There are no disturbances and _in- 
creases of pressure in the dry purifiers due to fouling by 
tar and deposition of naphthalene in the oxide of iron. The 
life of the purifying material will be considerably in- 
creased, and the sulphur accumulating during extraction 
will be sold at a better price owing to its light colour. 

The process of cooling to low temperature offers essential 
improvements, both in operation and financially, in the at 
tendance and safety of the net of mains. When supplying 
well-purified and dry gas, the continuous charges for pump- 
ing of catch pots, the removing of naphthalene-deposits and 
damage by rust are eliminated. Also deposits already 
existing in the mains are gradually absorbed and cleared 
by the non-saturated gas. Regarding this subject we refer 
to an interesting statement of Mr. Clark Jackson, of the 
Neath Gas-Works, which has a daily output of about 0°65 
million c.ft. of gas (‘‘ JouRNAL,” Vol. 190, p. 514). Ac- 
cording to his statement, in the year 1928-29 the total 
expenses of the works for attendance of the local mains and 
the public illumination, for pumping out of catch-pots, and 
complaints by the gas-consumers, amounted to about 1d. 
per 1000 c.ft. of gas supplied. These expenses only cover 
expenses caused by damages through naphthalene, water, 
and rust. Of course, in particular cases, a complete state- 
ment in figures of the advantages and saving in operation 
to be obtained by cooling the gas to low temperature can 
only be given when the local conditions are known. 

he Dr. Lenze process of cooling to low temperature 
offers the modern gas and coke-oven manager a means of 
obtaining a gas purity unknown up to the present and with- 
out additional charges, it avoids disturbances in the dis- 
tribution mains and in the long-distance mains, so that 
even in winter the confidence of the gas-consumers in the 
reliability of the gas supply is assured. 





were employed. In 1902 some 1300 men were employed, 
from which time the employment has grown until at 
present about 5060 people are constantly employed at these 
works, which now cover an area of about 100 acres, while 
large numbers ‘are employed at other works of the Com- 
pany at Dumbarton, Oldbury, and Lincoln, making a total 
of some 10,000. Other works of the Company are estab- 
lished in the Dominions and on the Continent employing 
large numbers of men. 

The Re nfrew Works are equipped with the most up-to 
date plant for the construction of modern water-tube steam 
generating units of the largest size, and recently develop 
ments in the region of higher working steam pressures 
have caused the Company to equip their shops with new 
plant capable of making riveted drums up to a length of 
40 ft. pr of a thickness of 2} in. As regards high work 
ing pressures, boilers built at. Renfrew have been working 
for some considerable time now at a pressure of 1000 Ibs. 
per sq. in., and superheaters have also been built for a 
final temperature of steam of 842° Fahr., and at the 
present time the Company are erecting a boiler, for a 
power station in England, which is designed for a pressure 
of 1100 Ibs. per sq in. 
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IN CONTINENTAL 
COUNTRIES - - - 


CHEMICAL PURIFICATION OF GAS BY MEANS OF THE 
ALCOHOLAMINES, 
JH 


The use of diethanolamine N<€—CH.CH.OH 
\CH2CH2OH 


and triethan- 


/ CH2CH20H 
olamine N (—CHsCH,OH for the purification of gas from 
\\CH.CH20H 


sulphuretted hydrogen and carbon dioxide by the Girdler 
process is described by R. Thau in ‘* Das Gas- und Wasser- 
fach,’’ 1931, 74, 1150-1155 (Dec. 12), and also in an ab- 
stract of a paper by R. R. Bottoms (‘‘ Industrial and Engi- 
neering Chemistry,’’ May, 1931) in ‘“‘ Journal des Usines a 
Gaz.’’ 1931, 55, 574-577 (Dec. 5). 

The properties of these bases, which are completely 
miscible with water and insoluble in hydrocarbons, are 
as follows: 


— Diethanolamine. Triethanolamine. 


Sg a ee I‘10 1‘12 

Boiling pointati50 mm. Hg. . .. . 217° C. 277° C. 

Vapour pressure (mm. Hg.) at 25°C... 3elow 0° 002 Below 0’ oo! 

Freezing point of 50 p.ct. aqueous solution — 34°C. — 25°C. 

Specific heat of 50 ,, . as 0° 800 0° 787 

Heat of reaction with CO, . . . 653 B.Th.U./lb.630 B.Th.U./Ib. 
- i.) ak wns ie oe a 400 e 


In view of the basic nature of the substances, their 
aqueous solutions absorb carbon dioxide and sulphuretted 
hydrogen with formation of the carbonate or sulphide of 
the base. The absorption is reversible, the absorbed gases 
being expelled on heating, with regeneration of the bases. 

Numerous bases were tried before the final choice fell 
on the ethanolamines which alone offered the advantages 
of high absorptive power, high boiling point, and thus low 
vapour pressure, chemical stability, and ease of manufac- 
ture or reasonable cost. The bases are obtained by the 
action of ammonia on ethylene chlorhydrin, and have been 
on the market in America for several years at no high 
price. 

With the 50 p.ct. aqueous solutions, absorption is best 
effected at a temperature of 30° C. At this temperature, 
the absorptive capacities of the two bases are as follows: 


Volume of Gas at a Partial Pressure of 760 mm. Hg. Absorbed 
by One Volume of the 50 P.Ct. Aqueous Solution at 30° C. 
) 


-— Diethanolamine. Triethanolamine. 
H,S > co mls kl ae 100 50 
CO, . « ste Sila os 70 50 


Curves are given showing the equilibrium pressure of 
carbon dioxide and of sulphuretted hydrogen over the 
50 p.ct. aqueous solutions at different partial pressures and 
temperatures. Increased pressure and decreased tempera- 
ture favour the absorption. The absorptive capacities of 
the two bases are much greater than that of sodium car- 
bonate solution; hence the quantity of solution to be 
circulated is much lower and the size of plant is much 
smaller than when liquid purification is effected by use of 
sodium carbonate. Due to this, also, less of the heat sup- 
plied for maintaining the reaction temperature is lost by 
tadiation than would be the case otherwise. 

The purification plant is simple. Purification is effected 
in a bubble-cap tower, the gas passing upwards and the 
solution downwards. The solution which contains the 
carbon dioxide and sulphuretted hydrogen is passed to a 
‘tripping column which it enters one-third the way down 
via a heat interchanger in which it becomes heated and 
at the same time cools the regenerated liquid drawn from 
the hottom of the stripping column. The necessary amount 
of indirect low-pressure steam is supplied to a heater at 
the base of the stripping column which is surmounted by a 
condenser which serves to condense aqueous vapour and 
wash down the mist of entrained reagent. Where the gas 
is available under pressure, the liquor is passed from the 
sump of the absorption column to the stripping column by 
the pressure of the gas. In this case an automatic float 
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Abstract Translations from the 
Technical Press of France and Germany. 


valve controls the passage of the liquor from the absorp- 
tion column. In a plant in America removing carbon 
dioxide from natural gas, the carbon dioxide content of 
the gas is reduced to 0°01 p.ct., and with coal gas, the 
sulphuretted hydrogen content has been reduced to 
5 grains/100 c.ft., though under conditions of good super- 
vision it can be reduced to 2 grains or less. 

Since sulphur dioxide which is a stronger acid than 
carbon dioxide is also absorbed by the ethanolamines 
giving products which are not completely dissociated at 
the working temperature of regeneration, it should, when 
gases containing carbon dioxide and sulphur dioxide are 
being treated, be eliminated from the gas by a water scrub 
her before the gas is passed to the absorption column. 

Losses of solution are due chiefly to leakage from the 
pump and fittings. The loss in practice would certainly 
he covered by the annual addition of 50 p.ct. of the solu- 
tion in circulation. 

The solutions are without action on iron, steel, ferrous 
alloys, nickel, and Monel metal, but attack copper, zinc, 
and aluminium. The water used for making the solutions 
should be either low in hardness and in dissolved salts or 
else be distilled water. 

The ethanolamines may also be employed for the recovery 
of carbon dioxide for the manufacture of ‘‘ dry ice.’’ For 
this purpose they are more likely to be economically suc 
cessful than when purification from sulphuretted hydrogen 
is the sole aim since, as far as sulphuretted hydrogen is 
concerned, the process is unlikely to be a serious com- 
petitor of dry purification. 

Under British or German conditions, the gases liberated 
during regeneration could not be discharged into the air, 
hut would need to be treated—e.g., in Claus kilns—for 
recovery of the sulphur. 


PURIFICATION IN ROTATING DRUMS. 


P. Fritzsche in ‘‘ Brennstoff-Chemie,’”’ 1931, 12, 468-469 
(Dec. 15), describes a semi-large scale investigation on the 
purification of gas in rotating drums. 

The idea is not new, since in 1901 a British Patent (No. 
13302) was taken out for a process working along these 
lines by P. Naef, though no working results have ever been 
reported. The Raffloer process, also, makes use of oxide 
kept in suspension by the passage of the gas through it, 
but, here again, results of large scale experience are lack- 
ing. 

In the present investigation carried out at the Kénig 
Ludwig mine at Recklinghausen, a horizontal drum 10 ft. 
long by 2 ft. in diameter was employed. The speed of 
rotation was 6 revolutions per minute. Lux mass contain- 
ing 30 p.ct. of moisture was found to be a suitable medium 
since with this moisture content the material retained its 
granular form. Difficulties caused by the too rapid dis- 
charge of the oxide from the oxide discharge end of the 
drum were overcome by use of a perforated plate at that 
end, the rate of discharge of the oxide being then reduced 
to an amount in the neighbourhood of 20 Ibs. per hour. 
In the drum, oxide and gas travelled counter current. The 
first portion of the drum contained three paddles which 
brought the oxide towards the middle of the drum. The 
remaining length (6} ft.) was provided with four suitably 
arranged stationary lifting devices which served to raise 
the oxide and allow it to drop down through the gas. Any 
dust carried forward by the gas was removed in a vessel of 
cubical capacity 53 c.ft. packed with wood shavings. 

In the experimental plant, runs were made for only 
5—6 hours each day, during which period gas was being 
passed through for about 3 hours. At the end of the day’s 
run, the oxide was allowed to discharge from the drum 
and was left in the air overnight to revivify. On the fol- 
lowing day, 770 Ibs. of the oxide was introduced into the 
drum, and passage of the gas was then recommenced. 
Since the sulphur content of the oxide was steadily in- 
creasing, the actual amount of iron oxide contained in the 
770 lbs. of charge was progressively less on successive days. 
The temperature of the gas in the daily runs varied from 
66°—73° Fahr. and the H.S content from 600—635 grains / 
100 v.ft. Though about 3 p.ct. of air was added to bring 
about revivification in situ, this did not occur in the drum 
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at the high rate of purification achieved, since regeneration 
of oxide is slower than is formation of sulphide. With 
fresh oxide and with gas flowing at the rate of 1800—2100 
c.ft./hour, the purified gas was free from H:.S and with 
double this quantity of gas only a little H:S was present 
in the purified gas. 

following table shows the results obtained in tests 
carried out to study the effect of using partially fouled 
oxide. The gas flow was at the rate of 3500 c.ft./hour, 
and a sulphur content of 25 p.ct. in the oxide was reached 
after the fourteenth day’s run. It was only then that the 
purified gas contained appreciable amounts of H.S. It 
must be borne in mind that, with the procedure adopted, 
the gas was never in contact with fresh oxide; hence the 
results must be regarded as very good. 


Total Quantity 
(Cumulative) of 
Gas Passed. 


Sulphur HeS Content Rate of 
Content of the of the Purified Passage of the 
Dry Oxide Gas. Gas 
P.Ct Grains/100 C.Ft C,Ft./Hour. C.F. 
3500 
2 o'13 4200 85,000 
oO 4200 117,000 
3500 153,000 
3900 184,000 
3500 
3500 215,000 
3300 246,000 
3300 
3300 294,000 
3300 388,000 
3000 519,000 
3000 
2800 630,000 


with a rotating drum, the cubical 
capacity required to handle a given make of gas would be 
only 3 that required for box purifiers. It would appear 
that rotating drums would be likely to be an economic 
success since no rotation sequence would be necessary, and 
no hand filling or discharging would be involved, every- 
thing being automatic. 


Calculation shows that, 
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MECHANICAL PREPARATION OF PURIFYING MATERIAL, 


E. Osthoff in Das Gas- und Wasserfach, 1931, 74, 207 
1208 (Dec. 26), refers to the heavy labour costs involved jy 

packing purifier boxes and describes the mechanical s-stey 
of handing the oxide which has been adopted at Haven 

Under the old conditions, the oxide removed from the 
boxes was first coarsely crushed and repeatedly turned 
over. It was then separated with a screen of aperture 
vs in. and the oversize was crushed and pounded. The 
mass was then treated with water to bring the moisture 
content to approximately 35 p.ct., and after being agaip 
hand-mixed was ready for re-use. 

As a result of consultation with the Vogel and Schep. 
mann AG. of Hagen—Kabel, a machine—the VSK oxide 
handling machine—was developed for preparing the oxide 
mechanically. The machine is mounted on a two-wheeled 
carriage about 3 ft. 7 in. long and 3 ft. 3 in. wide. The 
oxide is thrown onto a horizontal reciprocating screen, 
from which it falls into a hopper in a uniform stream, 
The oxide falls from the lower, open end of the hopper 
onto a rotating drum on the periphery of which are fou; 
bars about 0°2 in. wide. The oxide, thrown from the drum 
by centrifugal force, strikes a fixed plate and flies off jn 
the form of a product having a maximum size of 0°2 in., 
though this extreme size is present in but small amount, 
The mass is thus sufficiently fine and needs no further 
treatment. The distance to which the oxide is projected 
from the machine is adjustable up to 33 ft., and the par. 
ticles thus come into intimate contact with air, with the 
result that revivification occurs very rapidly. The 
machine is driven by a motor suitably caged to prevent 
explosions. Its output is about 10 tons per hour with a 
power consumption of 3 H.P. 

The cost of preparation of the oxide was reduced to a 
mere fraction of the former cost and the mass is well 
worked up to an extent which could scarcely be better 
even with hand labour. The porosity of the material is 
such that it can be used three times and can then be 
rejected with a sulphur content not less than 60 p.ct. No 
difficulties have been encountered. 
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[Intermittent Vertical Chambers: Some Recent Developments 

eC 

- By L. H. Sensicie, B.Sc., F.1.C., Gas Chambers and Coke Ovens, Ltd. 

~ {From a Paper at the Third International Conference on Bituminous Coal, Pittsburg, November, 1931] 

ur 

im As an epoch in the history of gas manufacture the last It is now well known that most of the heat expended in 

in & twenty-five years in Great Britain have been noteworthy carbonizing coal reappears as sensible heat in the coke 

n., & for the remarkable development of the continuous vertical made and volatile products distilled off, the actual decom- 

it. & retort system of carbonization which now appears to have position of the coal substance being mainly a reaction 

et fF reached the apex of its evolution, and is probably due devoid of any marked endothermic character, save as re- 

ed & for gradual eclipse by still newer methods. Intermittent gards the removal of the final traces of volatile matter at 

u- # vertical chambers afford a modern system with special high temperature. Water gas production, on the other 

he § poteritialities, and as such are receiving increasing atten- hand, is an endothermic process and demands a corre- 

he & tion in the Technical Press and among progressive gas spondingly greater thermal expenditure per therm of gas 

nt § engineers in Europe and the British Empire. An inter- made. The continuous vertical retort system appears at 

a & esting sidelight on the matter is the influence of the coal first sight to be somewhat exceptional in that for moder- 
market. Continuous retorts work best with non-swelling ate steaming—e.g., down to 480 gas—the cost per therm 

a & coals free from smalls, and sized nut coal is particularly in does not rise so rapidly as would be expected (see Table I.). 

ell ® demand for such plant. This graded material has This is due to the peculiar feature of continuous vertical 

er | always commanded a higher price than the smalls or run- retorts by virtue of which steaming effects a partial 

is & of-mine coal which are quite suitable for intermittent quenching of the coke at the base of the retort, and thus 

be | pliant, but engineers have been willing to pay the extra returns heat to the system. The resulting fuel economy 

No & cost for the easier operation obtainable. It has become has supplied the continuous system with an advantage 


obvious, however, that if the proportion of continuous to 
intermittent plant continued to rise the increased demand 


lacking in other types of plant until recently. Reference, 
however, to the last column of the costs table will show 


TaBLE I.—Comparative Costs of Gas Production. 


[For method of ascertainment see special section on costs. | 





Except where otherwise Stated, all Figures Pence per Therm. 















































Vertical 
Continuous Vertical Intermittent Vertical Chamber Horizontal Chambers, 
Retorts. Ovens, Retorts. with Coke 
Dry Cooling. 
Calorific value (B.Th U. perc ft.) . 510 480 540 510 480 540 540 
(10 hours) (12 hours) (14 hours) (10 hours) 
Therms per ton Sry eae ee | 78 84 76 80 84°5 72 76 
Fuel consumptionpet. . . . . 14 15 13°1 14°2 15°6 15 13°1 
Tar, galls. pertomn. ... +. >» II 13 10 10 10 9°5 10 
Gross coke p.ct. <Vethot lear} 71°5 69°4 73°6 71°5 69°4 73°06 73°6 
Breeze at 8s. (as p.ct. of coke) . . 12 12 4 4 4 5 2 
Coal cost per ton (shillings) . . . 22s. 22s. 20s. 20s. 20S. 20s. 20S. 
(graded) (graded) (small) (small) (small) (small) (small) 
Gross.coke value per ton : ae “Sra 22s. 22s 23°27S. 23°27S 23°27S. 2311S. 23°59S 
eee ae ee aggre gn eee! eR ER EauEDEK ee Te ta tee te ee ee 
Coal cost ie” hed atl oth ot ey Ty 3° 385 3°140 3°158 3 "000 2°840 3°333 3°158 
Capital charges, &c. . . anita 0* 308 0*310 0° 295 0* 336 0°37I 0° 347 0° 339 
Labour o*116 o'11g9 0* 100 o'113 O*124 0°126 0° 100 
Fuel 0°475 0°474 0° 482 0° 496 0'516 0°578 0° 488 
| a ef —_— ——___— —— — ————_— —_——— -— -—— —- a | ee 
Total . 4°284 4°043 4°035 3°945 3°851 4° 384 4°085 
Less : | 
Gross coke a 2°421 2°182 2°704 2°496 2°2y3 2°835 2°741 
Tar at 2d. per gall. . 0° 282 0°310 0° 263 0° 250 0° 237 0° 264 0° 263 
Surplus steam 0° 270 0°22 0° 189 0° 098 0° 069 0° 222 0°317 . 
Net cost of gas per therm I°311 1°327 0° 879 I*101 1°252 1°063 0° 764 





Nore.—The above costs for continuous vertical retorts are identical with those given by Dr. E. W. Smith in his paper at 2nd Int. Bit. Coal 
Conf., Pittsburgh, 1928, except for adjustment” and new tar value. 


that the addition of coke dry cooling plant to intermittent 
vertical chambers has more than counterbalanced this ad- 
vantage and given such plant a thermal credit equal to 


for graded coal would inevitably raise the price of this 
material until its use became prohibitive. 





Factors AFFECTING CHOICE OF PLANT. 


Apart from exceptional cases where coke has a low mar- 
ket value or care has to be exercised not to saturate the 
market, the cheapest gas to manufacture is that obtain- 
able by the straight carbonization of bituminous coal, and 
a simple cost calculation will readily demonstrate this 
fact (see Table I.). Gaseous therms obtained by steam- 
ing coke are generally more costly to produce, though 
from the point of view of carbon balance it is possible to 
show (vide infra) that blue water gas can be made more 
economically in intermittent vertical chambers than in ex- 
ternal water gas plant. 


practically the whole of the sensible heat of the coke. This 
credit would accrue whatever the extent of steaming and 
the corresponding cost per therm reduction would apply 
in each case. 

Realizing the low cost of ‘‘ straight ’’ carbonization 
therms certain gas undertakings—notably the South 
Metropolitan Gas Company—make and distribute a pure 
coal gas of 560 B.Th.U. per c.ft., which is surely a counsel 
of perfection; but the majority of engineers prefer to resort 
to a limited amount of steaming and distribute a gas of 
about 500 B.Th.U. per c.ft.—a_figure which is becoming 
increasingly common in Great Britain. 
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COMPARISON OF CONTINUOUS WITH INTERMITTENT VERTICAL 
PLANT. 

Apart from such joint advantages as gravity charging 
and discharging, and internal steaming facilities, compari- 
son of the two systems reveals many fundamental differ- 
ences. 

The wedge-shaped plastic layer of continuous vertical 
retorts divides the charge into two well-defined zones of 
which the upper comprises unagglomerated coal (usually 
of graded or predominantly nut size), and the lower con- 
sists of coke and semi-coke in varying stages of complete- 
ness of carbonization. During steady operation the plastic 
layer should remain stationary while the whole charge 
gradually descends, but the almost universal practice of 
periodic rodding from the top effects slight downward 
shifts of this zone, which gradually reverts to its original 
position before the next rodding operation. In the inter- 
mittent vertical chamber, on the other hand, there are 
two plastic layers approximately parallel to the walls, and 
these continually move inwards until they unite in the 
middle of the charge before finally disappearing. Thus, 
except as regards the slight vertical taper of the walls, the 
process is a close analogue of that occurring in a narrow 
coke oven, a further point of difference, however, being 
the existence of a lower gas offtake, which serves to effect 
a more rapid removal of the products of carbonization from 
the bottom regions of the charge. The charge rests on a 
pad of breeze or small coke dropped from a separate com- 
partment of the charging larry to protect the bottom 
chamber door and raise the coal into the region of high 
wall temperature. Some of the breeze charged becomes 
incorporated with the whole and reconverted into large 
coke owing to the binding action of plastic tarry matter 
released from the superincumbent coal. Between the two 
vertical plastic layers exists unaltered coal, while outside 
the layers formed coke extends to the walls, fissuring 
being greatest near the latter where the coke is fully 
shrunken. 

The path of travel of the products of carbonization has 
an important effect on their quality and yield, and the 
marked difference between the two systems is evident from 
the fact that all the products must pass through a cool 
coal zone at the top of continuous vertical retorts, whereas 
in intermittent vertical chambers they mostly pass via the 
hot fissured coke near the walls to the offtakes at the top 
and bottom of the chamber. Thus the latter products 
are of true high-temperature character, having been sub- 
mitted to adequate cracking action in hot regions of the 
charge, while the volatile products from continuous retorts 
show distinct low-temperature characteristics. This fea- 
ture is further accentuated when steaming is resorted to in 
continuous plant, it being common knowledge that en- 
hanced yields of a thinner tar are so obtained. It seems 
as if the steam exerts a shielding action on the volatile 
products, thus preserving them from a full cracking action, 
and also perhaps promotes a kind of steam distillation from 
the coal of tarry matter which would normally be decom- 
posed in situ leaving a solid residue of binding material. 
This also partly explains the somewhat weak and friable 
nature of continuous vertical coke. On the other hand, 
steaming in intermittent vertical chambers has no effect 
on the coke quality or the true high-temperature character 
of the tar, since no steam is admitted until the coke is 
fully formed and all tar has been distilled off. 

Apart from differences in path of travel of the products 
of carbonization, a considerable influence on their quality 
is exerted by the type of petrographic constituents of the 
coals used in the two systems. Strongly coking coals 
which are avoided for continuous verticals contain a high 
percentage of vitrain (anthraxylon) which is also asso- 
ciated with the presence of much smalls owing to its friable 
nature. The hard graded coal which is suitable for con- 
tinuous retorts contains a higher proportion of durain 
(attritus). 

E. G. Stewart has drawn attention to the higher yield of 
methane from intermittent vertical chambers, and one of 
the reasons for this is the gas produced from vitrain. 
More tar is yielded from continuous vertical retorts than 
from vertical chambers; the higher proportion of durain 
used being essentially a tar-yielding constituent of coal, 
augments a tar production already enhanced by simul- 
taneous steaming and by the low-temperature tendencies 
of the process. 

H. B. Kendrick (‘‘ Journat,’’ vol. 192, p. 796) gives 
valuable data regarding the influence of rodding in con- 
tinuous retorts and concludes that the greater the fre- 
quency of this operation the more uniform is the process; 
thus pressures are equalized and loss of gas from the lower 
regions of the retort by pressure development is reduced. 
When carbonizing strongly coking coals in such retorts 
the plastic layer becomes nearly impenetrable to gases, and 
these force a passage between the upper edges of the plastic 
layer and the hot walls of the retort. These gases con- 
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tain undecomposed steam and ash liberated from the coke 
below, and intimate contact of this with the refractoy 
material results often in deep erosion of the retort walls 
where the plastic layer terminates. 

The tendency to low-temperature character in the pro. 
ducts from continuous vertical retorts is exemplified }y 
the low specific gravity of the tar, and its higher tar 
acid content. It is true that the naphthalene content js 
low, but the binding power is poor and much light oi 
has to be distilled off to leave a residue of suitable yis. 
cosity for road purposes. The ‘ benzole ” yielded in the 
gas is decidedly paraflinoid in character, while the high 
proportion of unsaturated hydrocarbons causes excessive 
loss in acid washing. These unsaturated hydrocarbons 
when left in the gas are also a source of gum formation 
in meters and various appliances on the distribution system 
(R. S. Andrews, ‘‘ JouRNAL,”’ vol. 193, pp. 158, 212). On 
the other hand, the products from intermittent vertical 
chambers closely resemble those from horizontal retorts 
and narrow coke ovens. The benzole is normal and well 
repays recovery, while the tar is readily converted into 
a satisfactory road material. According to Thorman 
tar separated by electrostatic precipitators from the hot 
gas is being converted to road tar direct—-.e., without 
distillation, creosote being used as a thinning agent when 
necessary. 

INFLUENCE OF COMBUSTION FLUE DESIGN ON CARBONIZATION 
IN VERTICAL CHAMBERS. 


The heating walls usually contain a series of horizontal 
flues with vertical communicating apertures in staggered 
formation, the whole presenting a zig-zag course for the 
flames and products of combustion. In some systems the 
lowest flue only is used for combustion. In the C.O.L. 
system three, four, or five of the lower horizontal flues are 
used as combustion spaces, according to the height of 
chamber installed, gas and air being supplied through con 
verging nostril blocks at one end of each such combustion 
flue. The upper fiues are heated by circulation of the 
products of combustion which leave the heating wall by 
a port connecting the topmost flue with the recuperators, 
waste heat boiler system, &c. 

In view of the taper of the chamber walls a lower flue 
temperature at the top serves to complete carbonization 
of the charge within the same period as in the lower 
regions where actual flame heating occurs, and a greate! 
width of coal has to be coked. In systems where onl) 
one flue is flame heated a higher temperature is required 
at the bottom in order to ensure adequate temperature 
at the top of the heating wall. Thus in such cases a 
greater temperature gradient exists between the bottom 
and top of the wall. Actual flue temperatures at modern 
plants are given in Table II., and it is of interest to nol 
that of the four plants cited, the only case where a single 
combustion flue is used shows the highest bottom flue 
temperature. An important factor to consider in appor- 
tioning the distribution of temperature in a heating wall 
is the varying density of the coal charge, and this does not 
follow so simple a law as would be at first imagined. Thus 
the region of greatest coal density in a vertical chamber 
charged from an overhead larry is not at the base, but at 
a level about one-third of the total height from the bottom. 
This fact has one or two important consequences and is 
worth further study. 

Hoch and Paschke experimenting with 4°55 and 6 m. 
high top-charged coke ovens found that the coal of maxi- 
mum density was at a height of 1°76 m. from the base ol 
the charge. This result, though at first surprising, is I 
conformity with recent research on the packing of pow- 
ders; thus Green and Dale state that “‘ In the tamping 
of powders great care is essential, otherwise some of the 
effects of pressure are lost. This fact springs from the 
peculiar features in connection with the compressibility of 
powders—i.e., the distribution of stress in such a system. 
It has been proved conclusively by a number of investiga 
tors that if pressure is applied to too great a thickness 
of powder the bottom layers receive none of the effects of 
this pressure, the apparent density of these layers re- 
maining constant. .. .”? In the charging of vertical 
chambers each successive layer of coal is subject to in- 
pact from the descending coal above it, and it is clear 
that the coal at the base soon becomes shielded from {fur- 
ther impact by the cushioning influence of the layers 
above. In further elucidation of Hoch and Paschke’s re- 
sult it is possible to conceive that the material at about 
one-third of the height up becomes most consolidated on 
account of a kind of oscillation promoted: as it settles into 
position by virtue of the resilience of the coal lying be 
neath it. 

In view of the existence of this zone of maximum den- 
sity it is desirable that the heat input from the walls at 
such a level should be similar to that at the base of the 
charge, and this is secured in such plant as is provided 
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Tasie II.—Test Results at Different Vertical Chamber Plants. 


— A. 


Me thod « of heating Built-in producers 
Fype cichem@ibers . . 1. «+ «© & « C.O.L. 
Location Bremerhaven 
July, 1927 


Date of test 


Duration 


Re ference . 


3 days 





J Inst. F., °28 
huthocty ee Geet et eee N. J. Bowater 
Londonderry 
ist Durham 


Type of coal. Ci nchonined 





9°68 p ct. 





Wa ater r plus ash 

calorific value of E's Het. REPS 8 537 
M. ake per ton. 15,480 C.ft. 
Therma perton - . « «> 5 83°2 
Charging cycle 14 hours 
Steaming period ; “EL 2 a 
Dry coke to producers . . . . 13°5 p.ct. 
oe ee ee No record 
Heating flue temperatures 

Top. : 

Bottom ae eee sas <r ee 
Dry coke and breeze saleable. . ‘ 10°78 cwt. 
Breeze . pe) cm te: Base ay I p.ct. 
Steam from and at 212° Fahr. per Ib. fuel 2°31 lbs. 


Equivalent of steam as dry coke per ton 


(evap. factor g). 0°69 cwt. 


Fuel equivalent ; 3°47 pct 

Net fuel (by difference) 56°09 - 4 
analysis of gas 
CO, . 2°77 
CnHm 2°84 
Og 0°32 
co I2°10 
He 47°30 
CH, 20°04 
N, 8°63 


Nores 


* Recuperators smaller than normal owing to site limitations. 


November, 1928 


! 
B. Cc, | D. 
— P a = ne 
Mechanical producers | Built-in producers External producers 
(cool, clean gas) (hot gas) 
- a : aac | eats a, 
c.0 L. W.D. | C.0.L 
tas ened wa bess ica ae 
Wandsworth Southall | Px stoma 

| 


October, 1930 Mz weh, 1931 











= | 
| 
28 days 28 days | 28 days 
| 
padelnaien sain as 
**Gas J.,"’ 31/7/29 .,’ 10/6/31 “Gas J.,"" 1 15/7/31 
pte: veh | ir Kes AES 
C. M. Croft J. S. Thorman | A. H. Mills 
Mixt "Mixt. } Mixt. 
Med. Durham Med. Durham | Med Durham 
10°55 p.ct. 10°45 pct. | ‘2 p.ct. 
ee | —____— 
485 °6 510°4 | 471 
17,555 c.ft 16,043 c.ft. | ae 
85°25 79°71 | 5°11 
14 hours 12 hours | 15 hours 
23, Z 9 34 
15°55 p.ct 4°15 p.ct. 17°25 p.ct.* 
9°33 i | i a 
} 
950° C. ggo0° C. | 995° C. 
1280° C. 1375° C 1295° C. 
10°45 cwt. 10°go cwt. | 10°16 cwt 
Lae. 6°5 p.ct.f | 3 p.ct. 
1°72 Ibs. 2°45 lbs. | 3°66 lbs 
| 
0°59 cwt. 0°77 cwt. | 1°40 cwt, 
2°97 p.ct. 3°85 p.ct. | 7°00 p.ct. 
12°55 8 10" SP - os | 10°25 os 
etek teat : = Savane — 
| 
3°2 2°5 | 30 
2°9 2°4 2°5 
O'4 O'3 | o°o 
| 
I2°4 14°7 | 17°o 
48°6 51°1 | 50°O 
20°9 23°6 15°3 
11°6 5°4 80 


| Small coke instead of breeze used on doors. 


The above tests were all of an official character, the Gas Companies concerned in their supervision being as follows : 


Tests A and C—Gas Light and Coke Company, London. 
with combustion flues for at least one third the height of 
the walls. An important consequence of the region of 
maximum coal density is the greater pressure exerted by 
the plastic layer at that level. Thus the charge tends to 
be more tightly consolidated in that region while plas- 
ticity persists, and upward passage of gas is consequently 
impeded. The lower gas offtake obviously serves to release 
the volatile matter yielded from the bottom third of the 
charge at a lower pressure than would be possible if the 
upward path alone were available. 

CHAMBER OVEN DESIGN AND SWELLING PRESSURE OF COALS. 

It is claimed that intermittent vertical chambers are 
capable of carbonizing the most strongly coking coals, but 
it is now realized that this possibility has depended on the 
fact that such plant lends itself to robust design. Recent 
research has demonstrated that many coals develop con- 
siderable pressures when carbonized at rates common in 
modern practice, and unless the walls of chambers and 
ovens are constructed in a manner -alculated to resist 
such pressures serious damage may result. Vertical cham- 
bers are built of first-quality silica material with carefully 
calculated allowance for expansion, while the whole bench 
is strengthened in each direction by adequate systems of 
buckstays and longitudinal and transverse tie-rods. An 
interesting special case is the design of the C.O.L. cham- 
ber, which is constructed with a slight outward camber, 
the heating walls between adjacent ‘chambers being thus 
bi-concave in plan. Since such walls are rigidly held by 
internal bridge tiles as well as the buckstays they afford 
a very effective means of resisting any pressure developed 
by the coal in the chambers. In this design of plant the 
camber principle is also applied to the end walls of the 
bench. These are recessed and constructed of radial bricks 
in a series of horizontal arches which distribute the ex- 
pansion stresses of the whole bench evenly against the 
end buckstays. 

In view of the importance of swelling pressure it may 
he relevant to summarize some of the results obtained by 
Koppers. The curves obtained by him for a 20 hour coke 
oven charge show a maximum development of pressure 
abo ut 4 to 6 hours from the end. In confirmation of this 
fact is the experience with certain vertical chamber plants 
known to the writer where the gas pressure at the base 
showed a considerable rise 2 to 3 hours before the com- 


Test B—Wandsworth and District Gas Company. 


Test D—Portsmouth Gas Company 


pletion of carbonization (12-hour cycle) when the bottom 
gas offtake was kept closed. The obvious explanation is 
that maximum pressure is exerted by the plastic layers 
when the two meet in the middle of the charge and are 
receiving heat from both walls simultaneously. Since in- 
termittent vertical chambers are normally of an average 
width of 11 in. to 12 in. and are ope ‘rated at a carboniz- 
ing period of about 12 hours, the conditions of carboniza- 
tion are similar to those in narrow high-speed coke ovens. 
According to Koppers the risk of wall distortion with the 
iatter occurs when the swelling pressure exceeds 0°05 kgm. 
per sq. cm. (103 lbs. per sq. ft.). Certain coals are liable 
to develop such pressures, particularly if charged at high 
density. The following table shows the effect of varying 
bulk density on swelling pressure and coking time. 


TaBLeE III.—Coal E. 


| Lbs. per C.Ft. i Fin. man 
— s *lue. Temp. | Coking 
Ash. Vol. | H20. | Temp. °C oc Time. 
| Wet. Dry. 
h. m 
I 6°82 22°24 | 10°12 | 67°! 60°3 1320-1350 | 937 22 0 
2 6°70 22°43 | 10°40 | 63°5 57'1 1350-1380 930 20,0 
3 6°90 | 22°38 | 10°30 | 57°6 | 52°8 | 1380-1420] 950 | 18 oO 
4 6°g0 | 22°30] 10°90 | 56°1 50°0 1350-1375 | 930 17 Oo 


The bulk density of the charge is a function not only of 
the pressure: induced by the drop (and by the levelling bar 
in a coke oven), but also of the size distribution of the 
coal. It may be taken that densities over 50 lbs. per c.ft. 
are unusual in gravity charging, though in coke oven prac- 
tice such figures are exceeded when the leveller becomes 
distorted. 

It is clear from Deakin’s work that the densest mixture 
is one in which fine coal fills the interstices between larger 
pieces as in the “‘ standard mixture,’ and the 50 p.ct. 
** flour ”? with 1 in.-} in. size. Since the lightest material 
is the most finely crushed an obvious safeguard in the use 
of swelling coals is to ensure that the whole of the coal 
“ thoroughly crushed before it is charged into the cham- 

ers. 


(To be concluded.) 
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Scottish Junior Gas Association (Western District) 
SOME NOTES ON SMALL WORKS PRACTICE 


By R. A. MacLaren, of Newton-on-Ayr. 


[From a Paper before the Association in Glasgow on Dec. 19, 1931] 


It is my intention to touch on my experience of the 
above-mentioned subject, my information being chiefly 
drawn from the Newton-on-Ayr Gas Company. 

The plant I bring to your notice was erected and started 
carbonizing in 1916. It consists of 12 Woodall-Duckham 
vertical retorts built of fireclay brick and adapted for 
steaming the charge to any desired amount. Capacity is 
stated to be 5 tons per diem, but the average throughput 
is only 4 tons per day. 

In 1916 the make was 95 million c.ft. 
In 1931 is oo we . . 


Progress has therefore been made in spite of the fact that 
the load is almost wholly a domestic one owing to the nature 
of town. 

I intend to draw attention to what, in my opinion, were 
undesirable features of the plant, though I may say there 
is no praise too high to offer manufacturers of a plant that 
has been continuously in use for 15 years and has had less 
than £1000 spent on it in that time. 

I consider that auxiliary hoppers should all be fitted with 
explosion cocks as standard; too quick an inrush of coal 
containing some dust (say) from the bottom of a hopper, is 
apt to cause a slight explosion. One such happening is 
within my experience. A patched auxiliary hopper is not 
a thing of beauty. 

PRODUCERS. 

Producers are situated between the retorts they serve 
(2 retorts per producer), and are accessible from the half 
landing. ‘The back of these is stopped up in brick, which 
forms a gathering place for clinker, dust, &c., and will 
grow up the length of offtake flues if fire is not dropped 
(say) every three months. This is, of course, over and 
above the ordinary daily shaking of firebars, &c., and the 
weekly clinkering. Producers were fitted with a primary 
air flue each side which supplied preheated air, this being 
up through preheaters and controlled by slide operated 
from front of producer. This system has been discarded, 
the primary air being drawn in by slidé in producer door. 
With this arrangement of cold primary air no measurable 
difference in coke consumption of producer is found. 

Fire bars consist of 1j-angle iron, down which water is 
allowed to trickle from a drip plate. Steam is also intro- 
duced under fire bars to soften clinker and preserve bars, 
&e. The bottom of producer is in the form of an iron tray 
which collects any surplus water which is run off. 

In this connection we had trouble with two retorts. 
There was no difficulty in keeping an excellent heat on one 
of the retorts, while the other appeared to suffer from lack 
of draught. After the fire had been well cleaned and the 
flues leading to chimney had been blown with steam and 
proved clear, an examination of the producer floor proved 
this to be rusted through.’ On removal of this pan it was 
found that the division wall between the two waste gas 
flues (one from each retort each side of producer) had col- 
lapsed due to action of a trickle of water on soft firebrick. 
These flues discharge into a common waste-heat flue. The 
break-down of this wall short circuited the draught on 
the one retort, the retort nearest the chimney receiving all 
the pull and the other retort little or none. 

he wall was duly built up and the base of producer 
put in, in concrete; this completed the cure. Other pro- 
ducers were similarly dealt with in turn. Coke consump- 
tion in the producers is 16 lbs. coke per 100 lbs. of coal 
carbonized, this result being based on a week’s test; the 
stated consumption maintains a temperature of 1100° C. 
in vertical flues. 

FLUEs. 


The arrangement of waste gas flues leaves a lot to be 
desired owing to fact that no provision is made for keep- 
ing passages free from dust. One corner is inaccessible; 
the only effective method of removing obstruction is to 
insert a tube and blow steam through the flue. This 
softens the growth, and it can then be got rid of. When 
these points are looked to the bench works with perfect 
precision. It is noticeable, however, that the plant func- 
tions best with six retorts working, and for some obscure 
reason the retorts nearest exhauster produce best results. 


CONDENSERS. 


Condensers are of three varieties, and a fourth set is in 
process of being installed. The oldest set consists of one 


row of atmospheric condensers, which can be placed jy 
series or parallel with six annular atmospheric condensers, 
In parallet with these there are two water tube condensers, 
the overtiow from which is used for boiler purposes. — The 


new set of four annular condensers is in series with the 


rest. 

In this matter of condensation 1 appear to be in conflict 
with views expressed in other places. It appears to me 
that it is essential to cool the gas at condensers right down 
to 60° Fahr., and if necessary tor purifying purposes to heat 
it up again either by steam jacketing the main (using ex. 
haust steam) or any other suitable device. 

By this means a greater proportion of the tarry matter 
is precipitated before gas enters the first box and a con- 
siderable economy in oxide results. 

Purifiers are four in number, and are 20 ft. square by 
6 ft. deep. Two layers of flat grids are employed, the one 
about 12 in. above the other. 

Purifying material is of the artificial variety (Stannox), 
and proves a very efficient purifying agent, but requires a 
temperature of 75° Fahr. ‘This gives a temperature at 
station meter of 65° to 70° Fahr., and this is allowed for 
by adjustment of water level. 

Storage is about our average day’s make. The larger 
of our holders (440,000 c.ft. capacity) was built 25 years 
ago, is column-guided, and consists of two lifts, and throws 
a pressure of 53 in. water column. The tank extends for 
some 20 ft. above the ground. Three years ago a serious 
repair was rendered necessary, the lute plate giving way 
right under the holder. This plate is only 32 in. thick. 

At first stucco was tried, but the leakage was much too 
severe, and the whole lute was clayed up. The lute between 
the outer shell of inner lift and inner shell of outer lift 
measured from 6 to 3 in., as the inside lift was out of 
shape. The depth of seal is 18 in. It took a considerable 
amount of clay to fill this up. This happened in winter, 
and we carried on till slack period at beginning of April. 
An attempt was made to bolt on patches 6 ft. by 1 ft. by 
4 in. under gas pressure, but it had to be abandoned. The 
holder was put out of commission, blown up with com- 
pressed air to the required height, and the work done in 
perfect safety. It took five weeks to complete this work. 
Certain of patches were 18 in. deep. The space in which a 
ratchet and drill had to be worked at a minimum depth of 
9 in. was from 6 in. to 3 in.—not the easiest of jobs. It 
seems strange to-day to have a lute plate of such meagre 
dimensions. Of course, 25 years ago pressure was guarded 
against. 

The make per ton is 21,000 c.ft. at 400 B.Th.U. /c.ft. 

_We are at an initial disadvantage in that the works are 
situated in the centre of town; the railway being a quarter 
of a mile away. The coal has to be carted this distance 
from siding to works. This adds some 4d. per ton to our 
coal costs. 


d 


Cost into holder is 4 31 

Less residuals ens 5°00 

Net cost to holder . evil shed 11°31 

Rates, taxes,andinsurance ... . 8°74 
6 

7 


Gross cost . 59 


We are selling for industrial purposes at 
Ordinary consumers . se as 
Bee ass Sh tae Wo Re me OF! Be , 
It will be seen that taxes and insurance, &c., are almost 
as much as the net manufacturing cost. 
METERS. 


Repairs and maintenance of meters take £3900, a fairly 


5 per 1000 c.ft. 


big item. One-half of this sum represents renewals of 
meters. Our experience in this matter is that meters in- 
stalled since the war have lasted little longer than their 
guaranteed period of 5 years on the average. I have known 
of meters coming in after 30 years’ service. 

A little investigation shows what meters can be profit- 
ably repaired, but when the bellows are holed the meter 
is generally scrap and worth 2s. 6d. I might put a meter’s 
life down as from 6 to 10 years. I am assured that meters 
lasted much longer before the war. In the interval ver- 
ticals have been employed, and I am afraid these must 
take some of the blame. 

LEAKAGE. 


The same authority puts unregistered gas due to faulty 
meters at 3 p.ct., but goes on to state that most damage 
is done to meters within three miles of works; so that 
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, small works is under a greater penalty from this source. 
| should put down 50 p.ct. of our leakage of 8°5 p.ct. to this 
source. . ‘ - n 

It would seem that a dry gas plant is‘a sine quad non of 
an efficient gas-works, 


New PL ant. 


four new retorts have just been installed by Messrs. 
Woodall-Duckham. These are silica lined and of 6} tons 
per day capacity. This is a complete extension and not 
a conversion of old plant. Each retort is a separate unit, 
heing provided with its own producer gas, secondary air, 
and waste gas flue dampers. A straight joint is provided 
between the retorts so that any expansion may be taken 
up. A hollow division ws all 134 in. thick separates the old 
from new part of bench. This wall is built of silica, and 
ig more like a regenerator than a mere division wall. The 
retort faces and combustion chambers are made of high 
quality silica for a depth of 14 ft. 7 in., the top and bottom 
heing in good quality fireclay. Provision is made for 
minute control of heats for entire length of retort. It is 
possible to vary the relation between the temperatures at 
the top and bottom of retort combustion chambers, 
auxiliary secondary air inlets being provided above the 
main nostrils. 

Heat loss by radiation is reduced to a minimum by 
facing both side oa of the retort bench with insulating 
firebricks, outside which for the full depth of setting a 
coating of special insulating material about 2 in. thick is 
laid. In addition, a course of insulating bricks are laid 
on top of bench. 

One producer serves these four retorts and is external 
to them. It was necessary to have an external producer, 
as the extension had to be got into the space between the 
lift framework and end of existing bench. The producer 
is fitted with step grate. It also has doors so that it can 
he worked under pressure if necessary. The CO neck is 
in steel framework lined with firebrick, and waste gases 
are conducted to a new chimney, made in steel sections and 
lined with firebrick. It is also possible to work through the 
old chimney. 

A horizontal water tube waste-heat boiler is provided. 
This works on free or forced draught as required, the 


forced draught being provided by turbine-driven fan. 
Feed water heater and water level control are also pro- 
vided. The whole plant is, of course, well insulated. 


With four silica retorts and four fireclay retorts work- 
ing, the evaporation would be 2500 Ibs. of steam per hour 
from feed water at 60° Fahr. to steam at 100 lbs. per sq. in. 
pressure. 

If this boiler provides enough steam for steaming bench 
work extractor gear, &c., it will have amply justified its 
installation. We are assured that a similar boiler is steam- 
ing the whole works in Inverness. 


New plant is subiect to the following guarantees, work- 
ing with Ayrshire run-of-mine coals having 
Volatile matter content not less than 34 p-ct. 
Moisture not exceeding S es e.. 
Ash pe os ; 5 G. ‘vs 
Over a 72 hours’ test, C.V. 425 B.Th.U. 
per c.ft. 
Throughput per retort per 24 hours not less than. . 6°3 tons 
4 retorts. - 2§°2 
Make per ton of coal cz arbonized corrected to 60° FE ahr. 
and 30 in. mercury not less than s « «es « DJOOc i. 
te, 88 therms 
Total make for 4 retorts not less than. o + » Sat Genes. 


2,217 therms 
Coke consumption in producers per 100 Ibs. of coal 
wee tl OS les tf. ee ey see 


The amount of coke (5 p.ct. moisture) available for sale, 
ullowing for producer consumption, is to be not less than 
v2 ewt. per ton of coal carbonized. Lastly, the yield of 
tar per ton of coal carbonized is to be not less than 15 
gallons. 

This plant will probably be put in commission in about 
three months’ time, as we cannot conveniently afford to 
shut down at the present time. 

We hope to be able to reduce our manufacturing oo 
materially with this plant and to increase our ‘output, 
that it may have to be duplicated at no very distant vt Tay 


Discussion, 


MacponaLp (Motherwell), opening the discussion, thanked 
Mn Mac Laren for his very comprehensive paper. In a small 
works, he said, one got a better opportunity of obtaining the real 
perspective of canaaaiite, Every difficulty had to be over- 
come, and it was necessary for those employed to master all the 
jobs and repairs that arose. The question of open producer 
doors was of interest to him. He had a similar experience at 
Motherwell, and he found that the coke consumption was as 
before, the heats were equally good, and the pull was less. 
Artificial oxide had been tried, but h: ad been discontinued on 
account of the back-pressure thrown. The figures given for 
rates, taxes, and insurance were interesting. 


149 


Mr. Lorimer (Chryston) asked if the Newton-on-Ayr Gas 
Company were under the Gas Regulation Act. He was very 
interested in the use of artificial oxide, and asked for further 
particulars. The by-passing of the retort house governor was 
a novel feature. He asked how the control of the gas through 
ihe purifiers was effected. Was the regulation controlled by the 
temperature? His experience of artificial oxide was that this 
threw a very high back-pressure. When a mixture with bog ore 
had been tried he had found the ore reacted with the H,O, and 
that the oxide was unaffected. 

Mr. McGown (Glasgow) was of the opinion that artificial oxide 
could not effectively clean the gas. 

Mr. MACFARLANE (Glasgow) asked how re-vivification was 
carried out. Why was cold primary air used? Did this not 
iower the temperature of the producer gases? 

Mr. Wesster (Port Glasgow) asked why it was necessary to 
let the producers down every three months. Was this not due 
to the design of the grate? He had found that the best results 
were obtained from the retorts nearest the end wall of the bench. 
He asked why the temperature was 60° at the condensers. He 
had found artificial oxide very satistactory working on the down- 
ward-backward rotation. ‘lhe inlet pressure was 87/10 and the 
outlet 77/10, only 1 in. being absorbed in the process. 

Mr. Stewart (Kirkintilloch) stated that he nad experience of 
dispensing with the use of retort house governors and found 
this satistactory. He found that over-steaming tended to give 
an increased CO, content and a reduced temperature. In his 
experience artificial oxide was not a success. He was very 1n- 
terested in the thermal output of the installation. 

Mr. Metvin (Uddingston) observed that the coal throughput 
was rated as 5 tons, wnereas only 4 was the amount in practice; 
he thought that a greater throughput of Scotch coals was to 
be expected. He was interested in the remarks regarding con- 
densation. Artificial oxide had not been found satisfactory, a 
back-pressure having been thrown. The awkward part was that 
this came on suddenly, which was rather a serious matter. Some 
ot these oxides had a tendency to render the concrete base of 
the boxes soft, and had to be discarded. He thought that the 
author’s experience of meters was unfortunate; pre-war meters 
had a life of some 15 years. He asked if the difterence in pres- 
sure at the works of 110/10 and a district pressure was not too 

reat. The sale of coke at Newton-on-Ayr was very satisfac- 
tory. 

vir. MacLaren (Dumbarton) expressed his pleasure with the 
paper, and said that in his opinion there appeared to be a very 
large field for coke as a fuel for stoves of the anthracite type, and 
suggested a line of investigation. 


THe AutTHoR’s Repty. 


Mr. MacLaren, replying to points raised in the course of the 
discussion, said that the question that seemed to raise the most 
controversy was the use of artificial oxide for purification. His 
experience was that, given boxes of suitable dimensions, this type 
of oxide was admirable. It certainly did its job. in the works 
he had reviewed,.no H,S got the length of the third box unless 
one was off for re-filling. He was inclined to agree on the score 
ot pressure, but this could be minimized by a jet of open steam. 
‘Temperature was an important factor, 75° to 80° Fahr. being 
used. It was cold comfort to know that some undertakings were 
more heavily penalized in the matter of rates and taxes. 

Replying to Mr. Lorimer, Mr. MacLaren remarked that 
the Newton-on-Ayr Company were not under the Gas Regula- 
tion Act. That did not mean that they did not comply with the 
provisions of that Act regarding quality and freedom from H.S, 
&c. Under the present heavy competition it behoved every 
concern to give their consumers the best possible service. Re- 
garding the elimination of the retort house governor, he pointed 
out that exhausters were governed both on steam and gas sides. 
There was no over-drawing as the bench was slightly over- 
steamed, thus causing a pressure on it. The O, in the gas was 
less than 1 p.ct., but the CO, from above source was from 12 to 
15 p.ct. Replying to Mr. McGown, he was giad to have his 
support on the condensation question. Keplying to Mr. Mac- 
farlane, he said revivification was carried out in the usual man- 
ner by spreading oxide in the open and turning it till it resumed 
its normal colour. 

With regard to cold primary air in producers, this was intro- 
duced as a result of mechanical breakdown of pre-heated system, 
and on being found satisfactory was continued. ‘The tempera- 
ture of producer gases did not appear to be a material point 
sv long as the temperature of combustion (e.g., flame tempera- 
ture) of ignited gases was maintained. The coke consumption 
of the producer was reasonable at 16°5 lbs. per 100 lbs. coal car- 
bonized, so the question did not arise. 

Replying to Mr. Webster, he said he did not consider the 
letting down of producers every three months to obtain effec- 
tive heats unreasonable. Perhaps the grate design had some- 
thing to do with it. Regarding condensers, owing to the fact 
that temperature had to be maintained at around 75° Fahr. 
for purification it was not possible to reduce temperature below 
60° Fahr. at the station meter except when climatic conditions 
helped. Replying to Mr. Stewart, he pointed out that, although 
the old bench had been worked minus a governor, an “* Arca ”’ 
regulator was being installed with new plant. Replying to Mr. 
Melvin, he said that the throughput of coal was fixed with 
regard to the yield of gas; it was more profitable to produce 
an extra 1000 c.ft. of gas than an extra cwt. of coke per ton of 
coal. carbonized. The thermal yield was best with a moderate 
throughput and slow rate of carbonization. Regarding difference 
of pressure, it was pointed out that the stated variation occurred 
only at day peak load of seasonal peak load and did not last more 
than one week. The matter was, however, under consideration. 
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Coke in Relation to its Domestic Use 


Ry J. H. Dypr, M.Se. 


(Leeds), of the Plymouth and Stonehouse Gas Light and Coke Company. 


(From a Paper before the Western Junior Gas Association, Jan. 9] 


Many writers have expressed opinions on the effective- 
ness of various carbonized fuels when used in domestic 
appliances, but few have substantiated their views by direct 
experiment. 

An attempt is made in the following study to give quanti- 
tative significance to the factors influe ‘ncing the perform- 
ance of coke in the open fire grate, and in the small 
domestic coke boiler. 


COKE FOR THE OPEN FIRE GRATE. 


It is proposed in this section to indicate the behaviour of 
typical gas-works coke in relation to the other fuels used 
in the open grate. Much of the substance recorded in this 
section has been extracted from a paper by G. Milner, 
J. H. Dyde, and H. J. Hodsman (J.S.C.1., 1931, 14, 
113-120T). 

The value of a fuel for the open grate is assessed from a 
consideration of its properties in relation to those of an 
ideal fuel, which would comprise the following characte r- 
istics: Easy to ignite, free burning, smokeless, low in ash 
and moisture content, strong enough to resist handling and 
transport, suitably ‘sized, and having a high radiant 
efficiency. 

Now, taken generally, gas-works coke possesses many of 
these desirable properties; it is smokeless, has a_ high 
radiant efficiency, and, in a suitably de signed grate, is free 
burning and fairly easy to ignite. The sizing together with 
the moisture and ash content are factors over which the 
gas engineer can exert a large measure of control in the 
preparation of coke for the domestic market. 

With the same coal carbonized, the strength of the re- 
sulting coke is largely influenced by the type of carbon- 
izing plant. Intermittent ovens yield the most robust, and 
continuous vertical retorts the weakest coke. The coke 
produced from the majority of low-temperature processes 
is even more friable than continuous vertical retort coke. 

The primary function of an open fire is that of heating a 
room, which effect is accomplished almost entirely by 
radiation. High-temperature gas cokes are superior to 
low-temperature cokes and to coal from the standpoint of 
radiant efficiency. 

Now, the rate of heat transfer by radiation depends, 
from well-known principles, on the product of three 
factors: eAT‘, where A is the area of the radiating surface, 
e its coefficient of emissivity, and T its absolute tempera- 
ture. 

RapDIATING AREA. 


(a) Grate Design.—The effective radiating area of a fire 
is influenced by grate design. A deep fire grate narrow 
from front to back, thus exposing a large area of glowing 
fuel, tends to give the highest outputs of useful radiant 
heat. There is, however, a practical limit to the width of 
fuel bed—namely, 4 to 5 in.—below which it becomes diffi- 
cult to maintain active combustion in a coke mass. 

he effective radiating area of the modern barless grate 
is considerably reduced as compared with the old-fashioned 
bar grate. Coke is burnt with gr.atest ease in a deep or 
moderately deep fuel bed. Such conditions are readily ob- 
tained in a barred grate, but can only be realized in the 
barless type by building up and maintaining an inordi- 
nately large fire. The modern fashion in grates is one of 
the greatest obstacles to the ready adoption of coke for 
open fires. 

(b) Fuel Bed Depth.—Direct experiment shows that with 
all types of solid fuel, whether coal, high or low tempera- 
ture cokes, there is a reduction in the output of useful 
radiant heat if the depth of fuel is reduced. 

(c) Fuel Density and Configuration.—Fuels of high bulk 
density expose less useful radiating surface for a given 
weight than do fuels of low bulk density. The radiating 
power of dense compact fuels suffers accordingly. As- 
sociated with bulk density, there is another factor— 
namely, the geometrical configuration of the fuel pieces, 
which plays an important réle in determining the output 
of radiation. It so happens that burning fuel has a 
tendency to develop areas or cavities glowing at high tem- 
perature. It is the uninterrupted radiation from such 
areas that is largely contributory to high output of heat. 
This fact will be readily appreciated when it is repeated 
that temperature operates to the fourth power in deter- 
mining the output of radiant heat. Now, close-grained 
cokes tend to pack closely, and do not readily develop large 
glowing cavities, while on the other hand, light spongy 


fuels, generally angular in form, do not pack closely, and 
tend to build up large cavities with increased output of 
radiant heat. In this respect continuous vertical retort 
coke scores over anthracite, ordinary coal, briquettes, and 
denser cokes such as are produced by the « carbonization of 
a blend of coals, or of a single coal under pressure. 

Disturbing a coke fire by poking makes the fuel bed more 
compact, and reduces the effective radiating area. A con- 
tinuous vertical retort coke burning undisturbed had a 
radiant efficiency of 34°5 p.ct., but when the same coke 
was burnt in a fuel bed made compact by frequent poking, 
the figure obtained was only 29°5 p.ct. With a coke fire, 
the poker should only be used occasionally for a removal of 
accumulated ash at the base of the fire. 


EmISssIvITy. 


The factor e for glowing solid fuel may be regarded as a 
constant, identical for all such fuels. Where combustion, 
however, is associated with flame production, the heat 
radiated suffers a reduction because the heat emissivity of 
a flame, luminous or non-luminous, is lower than from an 
incandescent glowing solid. For the same reason there 
would be considerable reduction in the radiation from a 
gas fire if the flames did not impinge upon and heat the 
radiants to incandescence. Flame production in solid fuels 
is accounted for by the presence of combustible matter 
and/or high reactivity to carbon dioxide. There is con- 
siderable flame production with low-temperature cokes, 
and it is not surprising that they give lower radiant effi- 
ciencies than cokes prepared in gas-works retorts. 

An examination of fire gases from various points in the 
fuel bed reveals that little conversion to carbon monoxide 
takes places with the relatively non-reactive gas-works 
cokes, so that their radiant efficiency does not suffer ap- 
preciable reduction from this effect. 


TEMPERATURE. 


As already stated, temperature operates to the fourth 
power, and is a most important factor in determining the 
emission of radiation. The presence of moisture, and high 
reactivity in a fuel, both cause reduction in the tempera- 
ture of the fuel bed. Reactivity exerts its influence above 
red heat when the endothermic formation of carbon 
monoxide from carbon dioxide and carbon becomes: ap- 
preciable. Moisture exerts its effect when igniting a fire, 
and when making a replenishment. It retards ignition, 
and the rate at which combustion spreads through the fuel 
bed. A replenishment of wet fuel has a considerable chill- 
ing effect on a fire, due to the high latent heat of water. 

With steamed verticals there is no difficulty in producing 
a dry coke. Intermittent ovens are nowadays usually as- 
sociated with dry cooling and coincident steam-raising 
plant and produce a perfectly dry coke, hard enough to 
give little trouble from dust formation. Few horizontal 
retort installations, however, are equipped with dry cool- 
ing plants, and it is common to find moisture contents of 
10-15 p.ct. in the coke for the domestic market. It is diffi- 
cult in horizontal practice to eliminate “‘ black ends ”’ of 
semi-carbonized materials, and it is the risk of fire from 
such portions in the storage bunkers that causes operators 
to be liberal when quenching. Careful placing of the coal 
charge in the retort followed = thorough carbonization, 
will do much to relieve quenching difficulties. 

Steam generated from hot coke in contact with water in 
the lower portion of a telpher skip, or in the trough of a 
coke conveyor will serve to quench the coke above y 8 
the steam contact is not sufficient to give adequate quench- 
ing, regulated top sprays are better than a complete im- 
mersion of the coke. 


INFLUENCE OF ASH. 


A housewife will condemn a fuel on the grounds of high 
ash content sooner than for any other reason. An ac- 
cumulation of ash imped s the supply of air to the fuel. 
producing a sluggish combustion. It creates dust, and 
does much to detract from the «sthetic appearance of the 
fire, and, further, it may act as a screen to the free radia- 
tion of heat. In this last respect, the composition and 
nature of the ash is important, for a fine floury clinging 
ash would naturally give a more pronounced screening 
effect than a heavy granular ash, often associated with high 
proportions of iron oxide, and which readily detaches itself 
from the glowing surface of the fuel. 

In order to determine the quantitative effect of ash on 
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radiation, a series of cokes with increasing ash content was 
prepared from a Nottinghamshire coal by addition of shale 
picked from another sample of the same coal. The coal 
ancl shale were both crushed and graded between 

i to Jo in., and the mixtures carbonized under the same 
cond litions in a small test plant retort. The cokes were 
graded 1 to 2 in. and tested under similar conditions. The 
fuel when under test was left to burn undisturbed except 
towards the end of the test when the ash accumulating at 
the base of the fire was cautiously removed. It was sur- 
prising to find that the radiant efficiency was not greatly 
reduced; thus for a series of cokes with ash contents 
ranging between 2 p.ct. and 185 p.ct. the radiant effi- 
ciencies all lay between 37 p.ct. and 32 p.ct. The ash 
produced by burning these test plant cokes was not of a 
clinging nature, and the spongy texture of the coke 
assisted its detachment. It is hazardous to draw con- 
clusions as to the quantitative effect of ash on large scale 
commercially prepared cokes. 

An experiment was made to determine the influence of 
ash in the form of shale pieces. A continuous vertical re- 
tort coke with an ash content of 6 p.ct. gave a radiant 
efliciency of 345 p.ct.; when shale pieces, ranging from 
1 to 2 in., were added to bring the ash content to 18°5 
p.ct. the radiant efficiency fell to 30 p.ct. Ash in the form 
of shale pieces appears to make itself more objectionable in 
the small coke boiler than in the open fire grate, because of 
the greater accumulative effect with the continuously burn- 
ing fire in the coke boiler. The proximate analysis of coke 
by the ordinary means gives no indication of the nature 
of the ash and its effect on the behaviour of the coke. 
During the investigation of a coke complaint it was found 
that the coke supplied contained little above the average 
ash content. A closer examination revealed that the ash 
was largely concentrated in the form of shale pieces such 
as would not readily- pass through the boiler fire bars. 
Shale pieces result from inefficient coal washing. It has 
been found useful to examine cargoes of washed nuts from 
time to time, by a float and sink method and so separate 
coal from shale. One hundredweight samples were treated 
in a tank of CaCl. solution, sp.gr. 1:4. The coal was 
skimmed off with a perforated ladle, the CaCl. run off 
through a strainer into canisters ready for the next wash- 
ing, and the shale remaining in the tank was collected, 

washed, dried, and weighed. 

Outreut OF RADIATION. 

High ash and moisture content considerably reduces the 
total output of heat, which in effect corresponds to a 
diminution in the heating capacity of the appliance. A 
high output rate as shown by a high mean hourly figure is 
not necessarily associated with a high efficiency. High 
hourly output is found with some low-temperature cokes 
but only at the cost of rapid fuel consumption. High- 
temperature gas-works cokes if clean and dry give high 
output at high efficiency. 


Ease oF IGNITION. 


The amount of gas used for ignition gives some. indica- 
tion of the ease of ignition of the various fuels. The coals 


TABLE I. 


Proximate Analvsis. 


Type of Fuel. 
Moist. C.V.M. 
P.Ct. P.Ct. 
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In regard to flexibility in combustion, low-temperature 
cokes are superior to coal, and coal to gas-works cokes. A 
fire of coal or low-temperature coke may be left to burn low 
in a grate, and after a replenishment the fire will quickly 
resume active combustion. A fire of gas-works coke will 
not exhibit such flexibility in control. A heavy replenish- 
ment on a “ low ’”’ fire may chill the fuel bed to such an 
extent as to put the fire out, or else reduce self heating so 
much that considerable time will elapse before a useful 
amount of radiant heat is being emitted. For best results, 
when using gas coke, it is most important that the fire 
should be kept burning steadily, maintained by frequent 
and small replenishments of fresh fuel. 

It is not generally realized that a coke fire when burning 
steadily and maintained so, will radiate into a room nearly 
10 p.ct. of the heating value of the fuel consumed. It is, 
surely, a point that should make towards the greater ap 
plication of this fuel for domestic heating. 


SMALL Domestic COKE BoILer. 


It was decided to investigate the performance of a small 
boiler of well known design from the standpoint of boiler 
efficiency, when utilizing various grades of gas- -works coke, 
Attention was focussed upon obtaining maximum heat 
transfer to the boiler for each type and grade of fuel 
consumed. 

The boiler shell was of cast iron, and exposed a heating 
surface of 24 sq. ft. The fuel space was 0°64 c.ft. The 
boiler was connected by a short run of pipes to an unlagged 
galvanized iron storage cylinder, nominal capacity ” 
gallons. The boiler had a rated capac ity of 25,000 B.Th.l 
per hour, when used for a hot water supply only , and when 
burning a good gas coke. 

n all cases 20 lbs. of fuel were fed to the boiler. Ignition 
was effected by means of a gas poker, the gas being 
metered, so that its heating value could be included in the 
thermal balance of the tests. 

The permissible maximum temperature of the water in 
the upper portion of the storage cylinder was 180° Fahr., 
this giving an average temperature of about 150° Fahr. in 
the water withdrawn. The last withdrawal of water, with 
the fire out, was continued until the outlet temperature 
approached that of the inlet cold water temperature. 

The fuels examined had been prepared from the carbon- 
ization of Durham coals in horizontal retorts, continuous 
vertical retorts, and intermittent chamber ovens. The 
samples were graded, } in.-j in., 3 in.-14 in., and 
1} in.-2$ in., and may be designated respectively “ beans,” 
‘nuts,’ and “ cobbles.” The ‘“ cobble ” size with the 
chamber oven coke was sized 1} in.-2 in. The fuels were 
analyzed by the standard method, and their calorific values 
determined in a Mahler-Cook bomb calorimeter. After 

each test the ashes and cinder were csaeaiedl and the loss 
on ignition taken as carbon in determining the heat re 
maining in the unburnt fuel. 


REVIEW OF EXPERIMENTAL RESULTS. 


Table 1 gives particulars of the fuels examined and test 
data recorded. 


Coke Boiler Test. 


Average. 
aa. Gas for | Unburnt 
4 y | Ignition. | Carbo ; 
B.Th.vU. | *& n. COz Temp. 
per Lb. C.Ft. Lbs. P.Ct. Flue 
Flue | Gases. 
Gases. | ° Fahr. 


Draught. 
In. W.G. 





Hovisontel retort coke 


+» (Wet) 


12,060 3° “23 2° 540 





0°040 
0°043 





13,000 5° - ‘. 569 





: ee , ; : 525 


13, 100 : ° ° 544 


O'O4I 


0°056 








Cont. vert. retort ouhe 


Int. chamber oven coke 


rank first in this respect, and are followed by low- 
temperature coke and finally by high-temperature gas 
cokes. The presence of moisture retards ignition. Gener 
ally speaking, among the high-temperature cokes, those of 
a dense compact nature are the more difficult to ignite. 





12,930 

13,090 

12,520 

22,930 64° 
12,400 9° ‘ 


12,470 23° 


The quantity of gas required for lighting the fire is only 
a rough indication of the relative ease of ignition. The 
hard dense oven coke was the most difficult to ignite, and 
the quantity of gas required increased with the coke size. 
This is probably due to the increasing thermal conductivity 








between the coke pieces as they become larger and do not 
pack so closely. 

With the horizontal and continuous vertical retort cokes, 
the j in.-1} in. size appeared to ignite with greatest facility, 
the smaller and larger grades both requiring more gas for 
their ignition. In addition to the reactivity of the fuel to 
oxygen, and the conductivity effect already mentioned, 
there is another factor—namely, the resistance of the fuel 
hed to the flow of waste gases from the lighting poker, 
which undoubtedly plays a part in determining ease of 
ignition under practical conditions. The relatively high 
resistance thrown by a fuel bed of small coke may cause a 
smothering effect, and inhibit ignition by preventing the 
ready flow of air to the pieces of heated fuel. As indicated 
in the first section of this paper, moisture retards ignition. 

A dry coke (expe riment 2) ignited with 5'1 c.ft. of gas, but 
> be same coke with 27'8 p.ct. of moisture (experiment 3), 
required 143 c.ft. of gas to effect ignition. 


Heat iN Water WITHDRAWN. 


With cokes of the same type, similarly graded, the quan- 
tity of heat transferred to the water will depend very 
largely upon the calorific value of the fuel. A fuel of low 
calorific value, resulting frome high moisture or ash con- 
tent, will reduce the he eating capacity of the appliance. 
For example, the dry horizontal retort coke of experi- 
ment 2, with a calorific value of 13,000 B.Th.U./lb., gave 
133,482 B.Th.U. to the water, while the same coke, con- 
taining 27°8 p.ct. of moisture and having a calorific value 
of 9480 B.Th.U./lb. (experiment 3), only supplied 90,910 
B.Th.U. This represents a loss of 32 p.ct. in the heating 
capacity of the appliance. The loss is not reflected to 
anything like the same extent in the efficiency figures 
shown in Table 2, to which reference will be made later 

TaBLeE 2.—Coke Boiler Tests. 
Efficiency of Heat Transfer. 
Grade. Efficiency 


In P.Ct 


Expt. No Fuel. 
Horizontal retort coke 58°2 
60°5 
58°1 
54°1 
3 
3 
Pe] 
7 


Nn» 


(wet) 


Continuous vertical retort coke 52°3 


oe ey 


1 DD Le 


55°3 
49°5 
63 

50°00 
35°4 


} 


Intermittent vertical chamber coke 


26 a- 
tu 
RO 1 TI NO DR I Ce RD 


| 
Noe 


The amount of unburnt fuel was greatest with the oven 
coke and least with the continuous vertical retort coke. 
The large grade, or cobble size, coke was in each case as- 
sociated with the greatest amount of unburnt fuel. 


SENSIBLE Heat Loss Up THE FLUE. 


The loss of heat through this channel appears to be in- 
fluenced more by the size than by the class of coke em- 
ployed. In each class the cobble size (experiments 4, 7, 
and 10) exhibited the greatest loss. 

[In order to maintain a reasonable heat transfer to the 
boiler when burning the larger grades, it was necessary to 
increase the draught. With large coke in a small fuel bed, 
and the necessity for a good air flow to maintain active 
combustion, it was impossible to avoid channeling of air, 
and associated high flue losses. 

The very high figure of 31°7 p.ct. for the flue loss with the 
oven coke, graded 13 in.-2 in., was the extreme case of the 
least combustible of the three types of coke examined. The 
fuel in this case seemed to burn with a hot central core, 
while those pe of the fuel in contact with the boiler 
sides remained relatively cool. The draught was checked 
to quite a low figure when active combustion had been 
initiated, but the air still seemed to be drawn to the central 
hottest portion of the fire. The heat transfer to the boiler 
was considerably impaired as a result of this blanketing 
effect of the cooler fuel in contact with the boiler shell. 

A general survey of the results show that with a suitably 
graded gas coke the flue loss can be reduced to some 15 p.ct. 
of the heat supplied to the boiler. 

The heat represented under the heading ‘‘ Heat unac- 
counted-for ”’ is largely responsible for the room heating 
effect of the appliance. It includes radiation and convec- 
tion from the ironwork forming the front and top of the 
boiler, and also from the outer exposed portions of the 
boiler shell. Included in this section, though not responsi- 
ble for room heating nor of great magnitude, i is the sensible 
and potential heat. loss from any carbon monoxide and 
water vapour produced from the combustion of the coke. 
Losses from the last-named sources should be least with 
the dry relatively unreactive oven coke, so that the un- 
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accounted-for figures—namely, 17°1-19°8 p.ct., should give 
a close representation of the true room- -heating value of 
the appliance when it is used primarily for hot water 
production. 


EFFICIENCY OF Heat TRANSFER. 


Attention is drawn to Table 2. The efficiency figures are 
calculated from the following expression : 


B.Th.U. in water withdrawn + B.Th.U. heat loss 
mee jlinder and pipes 
Efficiency ———— from cylinde iw ae wae X 100 
B.Th.U. supplied as gas and coke B Th.U. 
remaining in unburnt fuel 


The desirable qualities of low bulk density, combined with 
open structure in a coke for the open fire, appears to be 
reversed when assessing the value of a fuel for the small 
coke boiler. The small $ in.-3 in. grade of dense close 
packing oven coke gave the highest efficiency—namely, 
63°'7 p.ct.—and was followed by the smaller grades of the 
relatively dense horizontal retort coke. 

With both the horizontal retort coke and the continuous 
vertical retort coke the optimum grade was the # in.-]} in., 
or nut size, which gave efficiencies of 60°5 and 55°3 p.ct. 
respectively. 

The presence of moisture does not appreciably reduce 
the efficiency 

There is little reason to believe that ash, provided it is 
disseminated through the coke substance, and not in the 
form of shale pieces, will appreciably reduce the efficie ney 
of heat transfer. The fusibility of the ash is probably 
more important than the quantity of ash present. A 
fusible ash produces clinker which affects the even flow of 
air to all parts of the grate. Clinker reduces grate area 
and consequently the rate of combustion. The effect of 
increasing the draught to restore the rate of combustion 
will merely be to increase the tendency to clinker forma- 
tion, by the localized heating of those portions of the fuel 
bed so far free from clinker. It is most important that 
draught conditions should be kept under control, and the 
fire kept clear of clinker if best results are to be obtained. 


FLEXIBILITY IN CONTROL. 


The operation of a coke boiler is a continuous process, 
and requires a fuel with the ability to burn overnight with- 
out attention. A fuel for this purpose must therefore 
possess a degree of combustibility such that it will main- 
tain a small fire, burning at a low fuel consumption. 

There is little fuel space in some of the smallest boilers, 
and to minimize the risk of the fire going out, it is desirable 
that combustibility should be associated as far as possible 
with high bulk density in the fuel used. This would pro- 
vide the best reserve of fuel. The weights of full charges in 
the experimental boiler, for certain of the fuels examined, 
are as follows: 


In. Lbs. 

Continuous vertical retort coke, A-14- . =. «12°50 
Horizontal retort coke, 4-14... 14°75 
Intermittent vertical chamber oven coke, 4-14 . . 18°00 
” ” ” ” ” i - / : 19°00 


It will be seen that the oven coke possesses the advantage 
of pupplying the heaviest charge to the boiler. 

Purely practical observations have been made on the 
% in.-1} in. size of the horizontal and vertical.coke, and the 
} in.-Z in. size of the oven coke—these grades giving the 
highest boiler efficiencies for each class of coke—to deter- 
mine the minimum rate of combustion. After some experi- 
ence with damper settings, it was found that all three fuels 
would maintain a fire overnight. 

The air requirement, which could be ascertained roughly 
from the damper openings and the flue temperatures, was 
greatest with the oven coke and least with vertical retort 
coke. The latter fuel was of a very combustible nature, 
and there was so little reserve, because of its low density, 
that it gave little margin for errors in damper adjustment. 
The horizontal retort coke seemed to allow of greatest flexi- 
bility in control, and therefore to present the least risk of 
the fire going out. 


SUMMARY. 


Cokes of the vertical retort type, possessing an open 
structure and low bulk density, give high output of radia- 
tion at high efficiency. Such fuels, when burning steadily, 
will radiate nearly 40 p.ct. of the heating value of the fuel 
being consumed. 

It is concluded that a clean, dry, uniformly graded ¢g 
coke closely conforms to the requirements of the ideal fuel 
for.the open grate. 

The behaviour of grades of three typical gas cokes in a 
small coke boiler have been examined, particularly with 
regard to boiler efficiency. 

The coke size has a marked influence on the efficiency of 
heat transfer, and it is suggested that there is an optimum 
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erade for each class of fuel, which can be determined easily 
by experiment. High bulk density, provided it is as- 
sociated with a sufficient degree of combustibility to main- 
tain slow combustion in a small fire, is a desirable property 
in coke for the small coke boiler. 


Discussion. 


The PresipENT having called for questions and comments, 

Mr. J. W. Pye (Ilfracombe), referring to Mr. Dyde’s state- 
ment that a test in an open grate showed an increase in radia- 
tion when the fire was dying down, said he considered that the 
design of a coke fire should be such that the radiation was not 
affected when fresh fuel was added. The usual form of coke 
fre gave off radiation from the top of the coke, and this radiation 
was, of course, cut off when the fire was replenished, the effect 
being accentuated if the coke were wet. 

Mr. J. H. Dype replied that ordinary gas-works coke was not 
as flexible a fuel as other cokes, and the fire should be _re- 
plenished often with small quantities, and a deep hot bed main- 
tained. The vertical fronted fire, as used in the tests, un- 
doubtedly gave the best radiation, ‘although its appearance was 
not so good as the usual form of coke fire. 

In reply to a question by Mr. S. Hote (Bath), he stated that 
ihe coke used for the open fire tests was 1 to 2 in, grade, 
which was the size produced by the continuous vertical plant 
at Plymouth. For coke boilers, the most suitable grade was 

, to 15 in. 

Mr. D. L. Copp (Exeter) mentioned that he had had occasion 
to test a perfectly dry coke, and had had very great difficulty 
in igniting it; he wondered if the presence of a small quantity 
of moisture assisted ignition. He had found also that when 
igniting a coke boiler with a gas poker it was more economical 
to place the poker in the flue to warm it up and then insert 
the coke. Did Mr. Dyde consider that a grate for coke was also 
efficient when burning coal ? 

Mr. Dype said that he could not see any reason why perfectly 
dry coke should not ignite. Dr. Margaret Fishenden had found 
that a shallow bed of coal gave the best results. If a deep bed 





of coal was used in a coke grate the upper portion was distilled 
by the hot gases from the lower portion, and much heat was 
thus lost in the flue gases. 

Mr. C. BaremMan (Bath), referring to remarks made, by Mr. 
Dyde while reading his paper, said that he appeared to be rather 
against horizontal coke from the point of view of moisture con- 
tent. At Bath they had no difficuity over a period of years in 
keeping the moisture in horizontal coke down to below 3 p.ct. 
Did Mr. Dyde consider that the domestic coke consumer would be 
affected if a change were made from horizontal coke to vertical 
chamber-oven coke? 

Mr. Dybe replied that there was always a tendency to use too 
much water for quenching horizontal retort coke, but if the 
quenching was properly controlled there should be no trouble 
from excessive moisture. He had not. had experience of Somerset 
coal, but he did not consider from what Mr. Bateman had said 
about the coke produced from this coal that the consumer would 
notice much difference. 


Hon. MEMBER OF THE ASSOCIATION. 


The PResipDEN?T said that he had much pleasure in announcing 
that the Council had elected Mr. Westlake, the Engineer 
and General Manager of the Exeter Gaslight and Coke Com- 
pany, an Hon. Member of the Association. 

Mr. WEsTLAKE said that he had very great pleasure in becom- 
ing an Hon. Member, and that he would give the Association 
every possible help. It was very pleasing to the older members 
of the Gas Industry to see the young members so much more 
active in the pursuit of knowledge than they used to be in 
past years, and the Industry would be in good hands when 
they took charge. A research paper such as they had just had 
was a great incentive to everyone to see that the quality of 
their coke was of the highest grade. 

Mr. Dyde was accorded a hearty vote of thanks for his excel- 
lent paper. 


The members then adjourned for tea provided through the 
courtesy of the Exeter Gaslight and Coke Company. 


LEGAL INTELLIGENCE 


Farthings in Gas Meter. 


A Successful Appeal. 


[From the ‘* Bexhill Observer,”’ Jan. 9, 1982.] 

Dr. Desborough Brodie, of Bexhill, successfully appealed at 
the Kast Sussex Quarter Sessions at Lewes, on Jan. 5, against 
a conviction by the Bexhill Bench for unlawfully and fraudu- 
lently using gas belonging to the Bexhill Corporation. 

The appeal was allowed by consent after Counsel had con- 
sulted with the Chairman of the Magistrates (Lord Justice Greer) 
in private. Lt was stated that the respondents had accepted the 
explanation offered by the appellant and they would not call 
any evidence. 

Mr. Eric Neve appeared for the appellant and Mr. F. W. 
Gentle was for the respondents. 

When the case was called, Mr. F. W. Gentle asked if Counsel 
could consult the Chairman in his room, and the Chairman 
agreed, 

On their return, Mr. GENTLE, addressing the Court, said that 
the appellant was convicted at the Bexhill Petty Sessions for 
fraudulently using gas, and the method he had adopted was to 
insert, in addition to shillings, farthings and other coins, and 
so obtain a supply of gas. ‘Ihe collector found in the machine 
a number of shillings and other coins, and there was due to the 
Corporation the sum of lls. ‘The defendant did not appear be- 
fore the Justices, and the only evidence the Justices had was 
that on behalf of the Corporation. As no explanation was given, 
they convicted. 

Now, for the first time, they had an explanation by the appel- 
lant, and in the light of the explanation put before them the 
respondents felt, subject to the approval of the Court, that they 
ought not to cail evidence and ask the Court to affirm the con- 
viction on the ground that there was fraudulent use of the gas. 
To use the meter in the way in which it had been used was 
wrong, and he would like to emphasize how improper it was 
to use the meter in this way. 

Mr. Neve said the appellant desired to apologize for not ap- 
pearing before the Bexhill Magistrates. He realized that he 
had been singularly unwise to rely upon a letter which could 
not carry any weight at all. The appellant fully realized that 
this sort of thing must not go on. He had thought that it was 
merely a matter of account. No doubt the Justices convicted 
because, in point of fact, the appellant did not appear nor yet 
was he represented when the case came before them. The 
prosecution had been put to considerable expense in the matter, 
and the appellant was prepared to see that they were properly 
indemnified. 

Announcing the decision of the Court, Lord Justice GREER 
said that the Bexhill Magistrates had no option but to convict 
in the absence of any appearance by the defendant, because 


the act of using the means stated, prima facie, was fraud, and 
the defendant did not prove the contrary. After what they had 
been told, there was little doubt that if this professional gentle- 
man had appeared before the Magistrates and given his explana- 
tion, the result would have been the same as it was now going 
to be in that Court. ‘The position was quite clear. ‘The mere 
fact that he had put the wrong coins into the machine did not 
enable him to defraud the Corporation. ‘the collector measured 
the gas to ascertain exactly what was owing. In some cases 
there might be enough money to pay the whole amount, not- 
withstanding the fact that other coins were in the meter. In 
these circumstances, although an intelligent man ought to have 
seen that he was doing something wrong, it was reasonable to 
suppose that he had not had the slightest intention of cheating 
the Corporation. 


A WRONG PRACTICE. 


It ought to be thoroughly well undérstood that this method of 
operating the gas machine, whether it was a penny or a shilling 
in the slot, by means of an improper coin, was wrong and ought 
not to be the course taken by any reasonable person, because 
when he got his bill one man might be able to pay, and another 
man might not be able to pay. He would then be cheating the 
Gas Company by getting for farthings that for which he ought to 
have offered shillings. It might well be, then, that he was 
being fraudulent in using a wrong. coin, but that consideration 
did not apply to the present case. They would consent to the 
course which had been taken, and the appeal would be allowed. 





Trade Mark. 


Perpetual Injunction Granted. 


* Coalite ’ 


In the Chancery Division on Tuesday, Jan. 12, before Mr. 
Justice Eve, Low Temperature Carbonisation, Ltd., moved the 
Court to restrain Messrs. J. B. Jeffery & Co., Ltd., coal mer- 
chants, of Church Road, Battersea, 5.W., from selling or offer- 
ing for sale as ** Coalite ’’ smokeless fuel not of the plaintiffs’ 
manufacture; from passing off smokeless fuel not of the plain- 
tiffs’ manufacture as and for that of the plaintiffs; and from 
infringing the plaintiffs’ registered trade mark. 

Mr. H. H. Weingott appeared for the plaintiff Company, and 
Ir. F. Raymond Evershed for the defendant Company. 

Mr. Evershed said that J. B. Jeffery & Co., Ltd., were pre- 
pared to submit to a perpetual injunction in the terms of the 
motion. In view of this, Mr. Weingott said Low Temperature 
Carbonisation, Ltd., would waive any claims for damages. 


His Lordship made an order accordingly. 
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Stock Market Keport. 
[For Stock and Share List, see later page.] 


Continental speculation in sterling was the main factor in 


contributing towards an increase in prices on the Stock Exchange 


last week; but with the sudden cessation of foreign buying on 
Friday the forward movement eased up, and the Account closed 
under quiet conditions in most sections. British Funds, how- 
ever, under the stimulus of home buying, continued firm 
throughout the week. 

The consistent steady buying of Gas stocks and shares con- 
tinued again last week, and prices of some of the larger issues 
hardened in consequence. Among these Gas Light £1 units 
followed up the previous week’s rise with a further gain of 6d. 
to 19s., and South Metropolitan and South Suburban ordinary 
stocks both gained 1 point to 98} and 103} respectively. The 
South Metropolitan Company’s stock is now 8 points below the 
price at which it stood at this time last year, and the yield at 
the current price on the dividend paid for each of the years 1927- 
1930 (6} p.ct.) works out at £6 6s. 10d. p.ct., so that, subject 
to a dividend at the rate of 72 p.ct. per annum being maintained 
for the last half of the year 1931, some further improvement in 
price is justified. On the other hand, the present quotation of the 
South Suburban Company’s stock is at precisely the same figure 
as a year ago, and the yield in this case on a 63 p.ct. distribution 
is £6 5s. 7d 

Other improvements in ordinary stocks last week took place 
in Imperial Continental with a rise of 5 points to 325, and in 
Hastings and St. Leonards 3} p.ct. which gained 1 point to 844. 
The latter stock is an attractive proposition at the present 
price, yielding, on a 53 p.ct. dividend basis (the rate paid since 
1928), a trifle over £6 10s. p.ct., but like so many other gas 
stocks is not readily obtainable. 

The only ordinary issues adversely affected last week were the 
£10 shares of the Cape Town Company and Liverpool 5 p.ct. 
with fractional falls in each case. 

—__—=j>—_ 


Current Sales of Gas Products. 
The London Market for Tar and Tar Products. 


Lonpon, Jan. 18. 

There is little change in the values of tar products. 

Pitch continues to advance, and business is reported at 85s. 
per ton f.o.b. 

Creosote, for export, varies from 33d. to 5d. per gallon f.o.b., 
according to specification. 

Pure toluole to-day is about 2s. 8d. to 2s. 9d. per galion at 
makers’ works; pure benzole is Is. 8d. to Is. 9d. per gallon; 
95/160 solvent naphtha is slightly easier at Is. 5d. to 1s. 6d. per 
gallon; and 90/140 pyridine bases, about 4s. per gallon. 


Tar Products in the Provinces. 
Jan. 18 

The average prices of gas-works products during the week 
were: Gas-works tar, 27s. to 31s. Pitch—East Coast, 60s. 
to 65s. f.o.b. West Coast—Manchester, Liverpool, Clyde, 60s. 
to 65s. f.0.b.* Toluole, naked, North, 1s. 103d. to 1s. 11d. Coal- 
tar crude naphtha, in bulk, North, 5d. to 54d. Solvent naphtha, 
naked, North, ls. 3d. to 1s. 3}d. Heavy naphtha, North, 11d. 
to 1léd. Creosote, ex works, in bulk, North, liquid and salty, 
33d. to 3}d.; low gravity, 14d.; Scotland, ahd. to 3id. Heavy 
oils, in bulk. North, 5d. to 53d. Carbolic acid, 60’s, 1s. 74d. to 
Is. 8d. Naphthalene, £ £9 to £10. Salts, 55s. to 75s., bags in- 
cluded. Anthracene, “ A’’ quality, 23d. per minimum 40 p.ct., 
purely nominal; ‘“‘ B’”’ quality, unsaleable. 


* All prices for pitch are now quoted on the basis of f.o.b. In order to 
arrive at the f.a.s. value at any port it will be necessary to deduct the load- 
ing costs and the tolls whatever they may be. 


Tar Products in Scotland. 


Giascow, Jan. 16. 

While prices of most products remain fairly steady there is 
not much business being placed, particularly for forward de 
livery. 

Pitch.—-Export value is purely nominal at-round 65s. to 70s. 
per ton f.0.b. Glasgow. Home value is now higher at about 70s. 
per ton ex makers’ works in bulk. ; ; 

Réfined tar to Ministry of Transport Specification is now 
being quoted at 4d. to 44d. per gallon ew works naked for both 
prompt and forward delivery. 

Creosote oil.— Prompt supplies are quite scarce, and values 
are steady. B.E.S.A. Specification is 3d. to 3id. per gallon; 
low gravity, 3 sid. to B¥d. per gallon; and neutral oil, 3id. to 
sid. per galion —all f.o.r. in bulk, : 

Cresylic.—Few orders are being received and supplies are 


plentiful. Pale, 97/99 p.ct., is Is. 23d. to Is. 34d. per gallon; 
dark, 97/99 p.ct., Is. 1$d. to 1s. 23d. per gallon; and pale, 
99 / 100 p.ct., Is. ‘ahd. to Is. 5d. per gallon, f.o.r. in’ buyers’ 
packages. 

Crude naphtha.—Production is low, and value remains at 44d, 
to 5d. per gallon free on rails. 

Solvent naphtha.—This market is very dull. 90/160 grade is 

3d. to is. 4d. per gallon, and 90/190 grade Is. to Is. 1d. per 

~—— 

Motor be nzole continues to be quoted at Is. 3d. to 1s. 4c. per 
gallon in buyers’ rail tanks ew works. 

Pyridines.—90 / 160 grade is 3s. to 3s. 3d. per gallon, and 90/149 
grade 3s. 3d. to 3s. 6d. per gallon. 


Benzole Prices. 


These are considered to be the market prices for benzole at 
the present time: 
e ¢@ s. 
Crude benzole. ...o0o07 too = per gallon at works 
Motor a0 ~~ 8) «at 2 on a 
Pure ee 1 6 a 


Trade Notes. 


Order for Oxide of Iron. 

We are informed that the tender of the British Gas Purifying 
Materials Company, Ltd., has been accepted by the Derby Gas 
Light and Coke Company for the supply of 1000 tons of oxide 
cf iron for their new purifiers for the development scheme in 
connection with coke oven gas supply at Blackwell and Clay 
Cross. 

Single-Phase Motors and Starters. 


We have received from Messrs. Metropolitan-Vickers Elec 
trical Company, Ltd., of Trafford Park, Manchester, a copy of 
a special publication (No. 7022/0) describing the firm’s single 
phase motors and starters. These include types of squirrel-cage 
induction motors, slip-ring induction, repulsion induction, with 
illustrations and full specifications of each. 


Frequency ‘‘ Electro-Matic '’ Clocks. 


No weekly winding, no regulating, no master clock, and no 
escape ment are among the claims made for their frequency 
* Electro-Matic ’’ clocks by the makers, Messrs. Gent & Co., 
Ltd., of Faraday Works, Leicester, in an interesting illustrated 
leaflet on the subject. A wide variety of designs of clock is avail- 
able for both domestic and industrial use, and where frequency 
is controlled the clocks can be installed, and have merely to be 
connected to the mains to show the correct time. 





Diaries, Calendars, &c., Received. 


Acknowledgment is made of the receipt from the following 
friends of seasonable gifts in the form of diaries, calendars, &c: 
** Chemical Trade Journal and Chemical Engineer,” 265, Strand, 
London, W. 

Gas Light and Coke Company, Horseferry Road, S.W. 

T. S. Hall, Southville Works, Southville, Bristol. 

Metropolitan-Vickers Electrical Company, Ltd., Trafford Park, 
Manchester. 

Smith Meters, Ltd., 186, Kennington Park Road, London, 
S.E. ll. 


-_— 
—— 





Parliamentary Intelligence 


{From Our Special Correspondents.] 


Gas in Council Houses. 


The Private Bill promoted by the Kettering Gas Company 
which prohibits the Kettering Urban District Council from pre 
scribing the particular form of lighting and heating to be used 
in Council houses is likely to meet with a considerable measure 
of opposition from the electricity interests which have usually 
reaped the benefit of such discrimination in the past. The Incor- 
porated Municipal Electrical Association, which represents 
practically all the local authorities producing their own elec- 
tricity, has circularized the town clerks of all these boroughs 
asking them to approach their M.P.s with a view to opposing 
the Bill. It will be recollected that the attempt to incorporate 
a similar clause in last year’s Housing Bill was unsuccessful, 
but the new House of Commons may be a little more sympatheti 
towards the claims of the Gas Industry for fair treatment 12 
this matter. 
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STOCK AND SHARE LIST. K | RKE 


Official Quotations on the London and Provincial Stock Exchanges. 


snide iomeieagl GAS -FIRED 


[For Stock Market Report, see earlier pages.] 
Dividends. Quota- — 
When tions. Rise Lowest and 


Issue. Share. ex- . Jan. 16 or Highest 


Dividend. | oe | tant ierovinciat Fat "pice SUPERHEATERS 


Hit. Yr.j/Hf. Yr. Exchanges on Week. During the 


Jan. 15.) Week, & WATER HEATERS 


aaa & Dublin Ord. ...  100—105 sie 1044 —1043 
4 p.c. Deb. rar 65—70* x ae 

mae Ord. 7p.c. ... . | 120—125 bee 124—125 
Bombay, Ltd. os eee | 15/-—17/6 cae 16/3 
Bournemouth 5 p.c. ‘ 

Do. 

Do. 

— 
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id 
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Pd 





= 
ws 
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162, "025 
357,900 
371,880 
.287,500 
120,420 
217,870 
828,790 
855,000 
100,000 
120,000 
450,000 
160,000 
100,000 
100,000 
150,000 
626,860 
237,860 
157,150 
98,936 
24,500 
609,204 
296,053 
2,073,280 
475,000 
787,560 
453,100 
542,270 
55,000 
209,000 
179,500 
155,019 
,002,180 
8, 953,033 
2,600,000 
,294,691 
f 694, 095 


Brighton & Hove6 p.c. Con. 1163—1164 
0 5 p.c. Con. Me 105—106 
Bristol 5 p.c. max. .. : : slat 
Do. Ist 4p.c. Deb. 
Do. 2nd 4 p.c. Deb. 
Do. 5p.c. Deb, ... 
British Ord, ... 
Do. Tp.c. Pref. 
Do. 4p.c. Red. Deb. 
Do. 5p.c. Red. Deb. 
Cambridge 5 p.c. Deb. 
Cape Town, Ltd. ... 
Do. 44 p.c. Pref. 
Do 48 p.c. Deb. 
Cardiff Gon. Ord. ‘ 
Do. 5 p.c. Red. Deb. 
Chester 5 B. ec. Ord. ; 
Colombo, Ltd. Ord.. : 
Do. 1 p. c. Pref. 


) Colonial Gas Assn. Ltd. Ord. - - ta 10/6—13/6 PROV. PATENT 
Do. 8 p.c. Pref. 


Commercial Ord. ... me ¢ > 924—94 HORIZONTAL TYPE 
Do. 8p.c. Deb. ... 51—56 ‘ mn Vertical type available 
Croydon sliding scale . “ 
Do. max, div. 
Derby Con. 


Bo, Deby geome | | 1 THERM WILL GENERATE 
oh Surrey +n "Deb - 86—$ - — 78 POUNDS OF STEAM 


European, Ltd. e 100- -# : 104—108 ° 
Gas Light & Coke 4 p. ce. Ord. +-/6 18/53—19/1% FROM AND AT Ztz F. 
Do. 34 p.c. max. .. | 53—£ ; 56 =A 
Do. 4p.c. Con, Pref. ons 5 cn 7i—728 
Do. 3p.c. Con. Deb. ... BE + 57 1 THERM WILL GENER- 
Do. em Red. Deb. ... 93—9 me 953— 964 . 
Do. 4% p.c. Red. Deb. ... | we 853-87 
Harrogate Cons, 10 p.c. max. -163 ; a A T E 7 6 ’ 0 0 0 B . T . U . S 
Hastings & St. L.5p.c. Conv. 94 ya “— 
Do. ae 84 p.c. Conv. 5 + 84—85 5 
Hongkong & China, Ltd. = iia ; 
213,200 Hornsey Con. 34 p.c. : , ny ct 2. Ther mal Efficiency 8 per 
2,800,000 ao 5 5 Imperial Continental Cap. | | 33 313—326 cent 
223,130 ‘~ Aug. i : Do. 34 p.c. Red. Deb. ins 70 . 
235,242 = Aug. Lea Bridge 5 p.c. Ord. ee ! 32 rm 129 
3,145,907 i ! » | Liverpool 5 p.c. Ord, a 
306,083 * July 15 Do. 4 p.c. Deb. 
165,736 “a Aug. é Maidstone 5 p.c. Cap. 
63,480 ‘ Jan. Z Z Do. 3 p.c. Deb. 
15,000 f Nov. { Malta & Mediterranean ... 
| Metropolitan (of Melbourne) 
54 p.c. Red. Deb. ... 
M. 8. D. Utility “* C.” Cons. 
Do. 4 p.c. Cons. Pref. 
Montevideo, Ltd. : 
Newcastle & Gateshead Con. 16/—17I- d/ No backfiring 
Do. 4p.c. Pref. ... | 68—70¢ 
Do. 34 p.c. Deb. ... | 68—70d 
Do. 5 p.c. Red. Deb. 96—98¢ 


Heat generated and extracted 
North Middlesex 6 p.c.Con. | 105—110 


Northampton 5 p.c. max. ... | 74—79 ni et within tubes. 
Oriental, Ltd. in i 88—98 
Ottoman o—4 ba hes oon? q 
Plym’ th & Stonehouse 5 p.c. 107—112 a oan Minimum Maintenance 
Portsm’th Con.Stk. 4p.c.Std.) 119—124 <a He 
Do. 5 p.c. max. 76—79 det pom costs. 
Primitiva 4 p.c. Rd. Db. 1911 m 
Do. 4 p.c. Cons. Deb. F Bh | aa ; i 
San Paulo 6 p.c. Pref. at 74 Kis Sa Only 9 ft. chimney required. 
Sheffield Cons. os oan ee sie 
Do. 4p.c. Deb. . pe = a i ’ 
Shrewsbury 5 p.c. Ord. oak ; na sis No soot formation. 
South African oe a kein saa 
South Met. Ord. . 98—99% 
Do. 6 p.c. Inred. Pf. fe a 104—1044 
Do. 3 p.c. Deb. 


57° a 54 
Do. 5 p.c. Red. Deb. 3—99 me 954—96 
South Shields Con. ... oat sins 
South Suburban + ae 5 p. c. 5 108—104 
Do. 5 p.c. Deb. 5* ae aa 
Southampt’n Ord. 5 p.c. max. ial 78—79 - 
Do. 4 p.c. Deb. ' 


Swansea 7 p.c. Red. Pref. . ¢ nt eo 

Do. 64 p.c. Red. Deb. . ims ce & co. 
Tottenham rr District Ord. a3 1034 —105 

Do. 58 p.c. Pref. ‘ 

De. 4 Ante Deb. hes P Fs ye P. St. G KIRKE wa. (cANTAB), A.M.1.0.€., A.M.ILE.E., A.M.LMPOME, 
Tuscan, Ltd.,6p.c. Red. Db. ra 
Uxbridge, Maidenhead, & : 2 > . os 

Wycombe 5p.c. ... .. : ar a High-Efficiency Steam-raising 

Do. 5 p.c. Pref. 8! ~ 4 
weet, cam Maanel. “ Specialists and Waste Heat Recovery 


Consolidated... ... | 110—114 " 3 Experts with over 20 years’ experience 
Do. 5p.c. Pref. ... a 89—94 - 89—903 


Do. 5p.c.Deb. . | 90-95 oe ep behind them. 
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70,000 
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Quick steam raiser. 


. 


. 


Cheap in First Cost. 


a 
i 


392,000 
171,978 
522,992 
675,000 
2,061,815 


Minimum floor space. 
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396, 160 
300,000 
60,000 
205,162 
424,416 
241,446 
686,312 
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668, ‘887 
647,740 
121,275 
250,000 
200,000 
,076,490 
150,000 
199,005 

85,701 


Oe Tee 
Bee conde 


PRINCIPAL: 


310,694 
88,330 


un Dr ND AF me ON OND OD 1 COM ON TTD Dm Me OI CO (conoworeanroucn 
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,322,220 
971,373 “ ” 
167,964 be Jan. 


ou 


° . ° , 
Quotations at:—a.—Bristol. b.—Liverpool. ¢.—Nottingham. d.—Neweastle. e.—Sheffield. #.—The 54, Victoria St., Westminster, S.W.1 


quotation is per £1 of stock. * Ex. div. { Paid free of income-tax, 1 For year. § Div. = Telephone: Victoria 8653 
10 p.ct. p.a. less tax and less tax on interim dividend 
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STANTON-WILSON 
Self-Adjusting 
Pipe Joint 





“Back to the Iron Age 1 


The Stanton Ironworks Company Limited, Nr. Nottingham 
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cwilEEDS: 


ELECTRICALLY WELDED PURIFIER COVER 20! 7" SQUARE 
LIFT TEST IN OUR WORKS. 


ELECTRIC WELDING represents one of the most important contri- 


butions ever made to the construction of Pipe Lines, Condensers, Scrubbers, 
Purifiers, Gasholders, Storage Tanks, etc. 
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TAR PUMP 
OPERATION 
RECORDER 


WORKS :- 
LONDON & 
CAMBRIDGE 


Kf] | | 


A Cambridge instrument designed 
to record the time and duration of 
the operation of tar pumps as used 
on Waterless Gas Holders. It 
can be supplied with one, two, four 
or six recording systems. The por- 
tion of a full size 4-point record is 
reproduced by courtesy of the Gas 
Light & Coke Co. Other types of 
Recording Counters for numerous 
applications are also constructed. 


Full details are given 
in our new List 143-D. 


RUMENT C9 [7P 


45.GROSVENOR PLACE 
Head Office - 
& Showrooms LONDON , S.W.L 
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The most vital parts of a meter SAE 
are its leathers, and upon their See 
quality depends the service of the | 
meter. The best meter 
a leathers are Empi - 
peed a a . lig Me ‘ieiiee te 
INDUSTRIES np : 
FAIR __ combed to provide the 
ee §=Thomas Glover quality. 
eee Only one quality can be 
=a used, and that is the best. 


WE ARE EXHIBITING AT 


FEBRUARY 22T0 MARCH 





THOMAS GLOVER &CO.LTID 


Origine! Dry Meter Mékers : Established in 1844. 
Gothic Works: EDMONTON. LONDON N18. ¢€ Brenches. 








PARKINSON’S 


IMPROVED 


RECORDING CALORIMETER 


(Beasley’s Patents). 


CHARTS NEED NO 
CORRECTION. 


CAN BE SUPPLIED 
FOR GAS OF ANY 
CALORIFIC VALUE. 


A GREAT BOON FOR 
“GROSS” OR * NETT.” ECONOMIC WORKING. 





W. PARKINSON & CO., 


INCORPORATED IN PARKINSON & COWAN (GAS METERS), LTD. 


Cortace Lane, City Roap,| Brett Barn Roan, | RAPHAEL STREET, PATENT CONTROLLER, DEALING WITH 
LONDON, E.C.1. | BIRMINGHAM Cromac STREET, 
Telegrams: “ InpEX, "PHONE, | ,., ss tentiphge - " BELFAST. Density 
Lonpox.’ | “GasmeTERS, B’HAM.” | « DpepaymenT, BELFAST.” 
*Phone Nos. ; 4270 Clerkenwell | 2245 Midland, B'ham. 3374 Belfast. Temperature 
Barometric Pressure 


(Can be supplied separately). 























